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DEFINITIONS I
IDA publishes the following documents to report the results of its work.

Reports
Reports are the most authoritative and most carefully considered products IDA publishes.
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decisions affecting major programs, (b) address issues of significant concern to the
Executive Branch, the Congress and/or the public, or (c) address issues that have
significant economic implications. IDA Reports are reviewed by outside panels of experts
to ensure their high quality and relevance to the problems studied, and they are released
by the President of IDA.

Group Reports I
Group Reports record the findings and results of IDA established working groups and
panels composed of senior individuals addressing major issues which otherwise would be
the subject of an IDA Report. IDA Group Reports are reviewed by the senior individuals
responsible for the project and others as selected by IDA to ensure their high quality and
relevance to the problems studied, and are released by the President of IDA.

Papers
Papers, also authoritative and cirefully considered products of IDA. address studies that
are narrower in scope than those covered in Reports. IDA Papers are reviewed to ensure
that they meet the high standards expected of refereed papers in professional journals ox
formal Agency reports.

Documents
IDA Documents are used for the convenience of the sponsors or the analysts (a) to record
substantive work done in quick reaction studies, (b) to record the proceedings of i
conferences and meetings, (c) to make available preliminary and tentative results of
analyses, (d) to record data developed in the course of an investigation, or (e) to forward
information that is essentially unanalyzed and unevaluated. The review of IDA Documents
is suited to their content and intended use.

The work reported in this document was conducted under contract MDA 903 89 C 0003 for
the Department of Defense. The publication of this IDA document does not indicate
endorsement by the Department of Defense, nor should the contents be construed as
reflecting the official position of that Agency.

This Paper has been reviewed by IDA to assure that it meets high standards of I
thoroughness, objeclavity, and appropriate analytical methodology and that the results,
conclusions and recommendations are properly supported by the material presented.
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EXECUTIVE SUMMARY

The purpose of this study was to develop cost-reduction strategies that could be

applied to the strategic defense system programs under the management and oversight of

the Strategic Defense Initiative Organization (SDIO). Affordability has long been an

important consideration in the weapon system acquisition process. Recently, the

expanding federal deficit and the intense competition for available government resources

have made cost an even more essential criterion for deciding on the composition of the

Defense Department's arsenal in terms of both types of weapons and quantities. Business

as usual may no longer be acceptable as policy makers and managers alike look for new

ways to cut costs.

In late 1987, the former Under Secretary of Defense (Acquisition), Dr. Robert

Costello, introduced a new approach to reducing costs, which he referred to as "Could

Cost." Subsequently, the military Services selected specific programs to demonstrate the

feasibility of the concept. Dr. Costello believed that savings in the range of 20-30% of

program costs could be achieved. SDIO subsequently became interested in the Could Cost

concept as another way to lower program costs. In early 1989, SDIO initiated this study to

consider the advisability of developing and applying a cost-reduction methodology similar

to Could Cost to selected programs.

APPROACH

Our approach consisted of the following:

* Survey the available literature and attend relevant conferences to identify
significant new efforts to cut costs both in government and industry.

* Review and assess the progress and methods of the Department of Defense
(DoD) model programs in implementing Could Cost. This included reviewing
available documentation and interviewing appropriate personnel in each of the
government and contractor offices.

Develop a strategy for reducing costs and review the major elements of the
strategy with selected contractors and government personnel.

v
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UNDERSTANDING THE PROCESS i
What is Cost Reduction? i

Cost reduction is the lowering of the price of resources on a given product or

service. Cost reductions on existing commitments are typically referred to as actual or real

savings and can be objectively and accurately measured as in the case of negotiated contract

changes. Reductions on future commitments fall under the category of cost avoidance.

Such savings can only be estimated and are difficult to track and validate. Although cost

avoidance savings cannot be as objectively and accurately measured as actual savings, they

still represent lower estimated costs than would have been attained otherwise.

Targeting the Process

Actions to reduce costs can be categorized by the process that they are designed to

affect. The weapon system acquisition process can be viewed as three interrelated
components. Requirements establish what needs to be done in terms of output.

Conversion (e.g., manufacturing) transforms the input resources into the desired output. U
Finally, the business component forms the structure for the relationships between
requirements and conversion (e.g., contract) to include input and output. Thus costs can 3
change only when some element of the requirements, conversion, or business components

changes. 3
Targeting Costs: The Value Added and Non-Value Added Identity Crisis 3

Value added costs represent activities that increase the utility of a product or service

to the customer, i.e., improve its performance, quality, cost, or schedule. Non-value

added costs, such as moving, storage, and inspection, do not enhance utility and can often

be eliminated or greatly reduced without significant consequence. Initially, most

cost-reduction activities focus on non-value added costs because they usually have a greater
potential for savings. However, even value added activities can be made more efficient to

reduce costs. Information systems now available in the defense industry generally do not 3
identify costs by their relative value. Therefore, some type of process value analysis and

attendant activity-based accounting structure should be developed to better target

opportunities for savings. I
I
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It's All in the Timing

Timing is critical to the success of any cost-reduction process. Clearly, the

maximum potential for savings is in the early stages of a program when decisions regarding

requirements, design, materials, quantities, manufacturing processes, and test and

evaluation are made. As a result, by milestone I, approximately 60% of the life-cycle costs

are already committed. The percentage of cost commitment increases to 85% at milestone

II and to 95% at milestone III. This results in potential savings of 40% at I, 15% at II, and

5% at III given the assumption that the basic requirements, technology, and manufacturing
process will remain fundamentally the same throughout the program. These percentages

represent averages that can vary by program due to type, relative maturity, stability, degree

of technological advance, individual contractor efficiency, and competitive environment.

THE COULD COST MODEL PROGRAMS

Dr. Costello personnally encouraged development and application of the Could

Cost concept, but the Office of the Secretary of Defense (OSD) and service staffs never

fully embraced the effort. Their lack of support and guidance along with the resignation of

Dr. Costello in the spring of 1989 eventually led to the demise of Could Cost.

Although the Could Cost program was never institutionalized, each Service selected

model programs that were used to demonstrate the Could Cost concept. These programs

were as follows: Army-Bradley Fighting Vehicle, Apache Helicopter, and the Anti-

Armor Weapon System-Medium (AAWS-M); Navy-Trident D-5 Missile; and Air Force-

B-2 Bomber. The approaches used to reduce costs in these programs varied by Service.

The Army focused on specific contract reductions using Could Cost as one of many

available acquisition techniques. The Navy and Air Force program offices adopted the
"umbrella" approach for Could Cost, which encompassed every possible initiative designed

to cut costs. The B-2 program office and the prime contractor, Northrop Corporation, also

established an ongoing and successful Cost-Reduction Initiatives program, which has since

become a part of each organization's culture.

Estimated savings provided by each of the model program offices varied according

to the approach used, the maturity of the program, and the competitive environment. The

B-2 and Trident programs claimed the largest savings with $6.2 billion and $2.2 billion,

respectively. The Army reported savings of about $.5 million on the competitive

AAWS-M, $15 million on the Bradley, and $6.7 million on the Apache helicopter. The

vii



I

model programs, provided several important lessons that were used as the foundation for I
developing and applying future approaches to cost reduction.

A COST-REDUCTION STRATEGY TO MEET TODAY'S NEEDS

Current Environment: Need for Structure and Incentives U
DoD has implemented a myriad of individual acquisition initiatives over the past

several decades to reduce program costs. These initiatives are applied to weapon system

programs by the government largely through requirements, by the contractor largely

through conversion/manufacturing, and by both through the contractual process (business). I
We developed a taxonomy of cost-reduction initiatives based on the Could Cost model

programs and a survey of the general literature. The value of each initiative stems from its 5
capacity to extend the factors of effectiveness, efficiency, stability, innovation, and
simplicity throughout the weapon system program and the related acquisition organizations. I

We identified two major shortcomings in the application of current initiatives.

First, there was no common thread to hold the suggested techniques together in the form of i
an overall strategy, methodology, or system to address all the alternatives and to
collectively produce the maximum possible cost savings. Typically, the techniques are a
managed and controlled along functional lines without systematic integration. Secondly,

adequate financial incentives were not made available within the contractual process to

motivate contractors to cut costs.

Proposed Strategy 3
We propose a cost-reduction strategy (CRS) that applies various acquisition

techniques, using appropriate incentives, that are tailored to a specific weapon system 3
program without compromise to performance, quality, or schedule. CRS complements the
Total Quality Management (TQM) process by applying many of the same underlying n

principles to lower costs on specific acquisition programs.

The recommended CRS revolves around the development and implementation of a i
specific program plan that results from three interrelated phases. The preparation phase

consists largely of trying to incorporate the concept of continuous cost reduction into the

organizational culture through training, education, and, most importantly, management

commitment and support. The overall reduction process should be outlined to include a

diagnostic approach for identifying potential techniques for the taxonomy and general

guidelines for when and where the individual taxonomy items should be applied, i.e., the

I
VU I



government and contractor internal processes or the contractual process to include both the

request for proposals (RFP) and the actual contract.

The second phase, planning, uses the framework from the preparation phase to
develop and tailor a detailed implementation plan. Contractors are required to submit a
proposed CRS in response to the RFP, which will also be used as a significant criterion for

source selection.

The final phase, implementation, involves the placement of specific initiatives on
contract. Other techniques involving the government and contractor internal processes are

also monitored for execution. Implementation also includes the use of a cost-reduction
clause in the prime contract and major subcontracts, which offers financial incentives for

all cost saving recommendations.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The conclusions were based largely on our analysis of the model program

experiences.

* The proposed CRS is a viable approach that fills an existing void in DoDs
efforts to reduce costs because it is structured, can be applied systematically,
and allows for consideration and integration of available techniques.

* The CRS complements and helps implement Total Quality Management into
the organizational culture since both are predicated on many of the same
principles.

* The opportunity for cost savings declines dramatically during the
demonstration/validation and full scale development phases.

A viable and ongoing cost-reduction process requires cultural changes in both
government and contractor organizations that demand management
commitment, guidance, and support.

* The cost-reduction process must involve the best people using multifunctional
teams at key stages of the process.

* The use of appropriate incentives is absolutely critical to the cost-reduction
process.

The cost-reduction process itself must exemplify the factors that it has been
designed to achieve, i.e., to be highly effective, efficient, stable, simple, and
innovative.
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* The cost-reduction process is most effective when responsibility and authority I
for management and approval largely reside within the program office.

" Incorporating a cost-reduction clause that encompasses all potential categories 3
appears to be a useful and natural extension of the value engineering program.

* Contractor financial information systems do not provide sufficient data to
distinguish between value added and non-value added costs. I

* The Could Cost program largely failed because of the lack of top management
involvement and support.

Recommendations 3
We segregated our recommendations by those generally intended for DoD-wide

application and those that fall under the specific responsibility of the SDIO: n

* DoD

- Assess the results from the potential SDIO application of the CRS and 5
consider further development and testing of the strategy.

- Consider a policy that requires the submission of a cost-reduction plan as
part of the documentation requirements for major program milestone U
decisions.

- Continue efforts that expand the decision-making authority of the program I
manager.

- Encourage acceleration of the evaluation and implementation phases of the 3
value engineering program.

- Incorporate into the Federal Acquisition Regulation (FAR) a provision for
the cost-reduction clause. I

- Require notification by the program manager when implementation of the
cost-reduction initiative is occurring after the recommended-not-later-than U
date.

- Encourage enhancement of existing and development of new contractor
accounting systems that provide more meaningful information, including
value added and non-value added costs.

- Continue to challenge individual requirements that do not add value to the

final product by periodically using an independent team of multifunctional
experts. 5

- Encourage defense contractors who have sizeable commercial business
bases to use individuals from that sector to participate in major cost-
reduction efforts. I

I
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Specific Recommendations for SDIO

- Immediately implement the proposed CRS.

- Plan and implement a training program for the CRS and TQM.

- Assess the potential for applying the CRS to the major Service-managed
space defense programs.
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I. INTRODUCTION

The increasing prices of Department of Defense (DoD) weapon systems and the

intense competition for available government resources have made cost an even more

essential consideration in the DoD acquisition process. Although cost-reduction techniques

have been developed and applied, they have often taken a back seat to technical, schedule,

and other mission-related requirements. However, today's environment-deficit budgets

resulting in several trillion dollars in debt, greater awareness of expanding social problems,

and apparent easing of international tensions among the superpowers-enables

affordability to play a more prominent role in the DoD planning, programming and

budgeting system (PPBS).

Conducting business as usual may no longer be acceptable as policy makers and

managers alike look for new ways to cut costs. The commercial sector is leading the way

in new approaches to become more efficient. Of course, this trend grew more out of a

reaction to the economic realities of competition than an independent, self-initiated effort

designed to make better use of resources. American businesses are feeling pressure to

implement different and novel business practices in order to survive, and perhaps even

prosper, in the face of accelerating worldwide competition. All facets of business are

subject to change from management in corporate headquarters to the supervision on the

factory floor and from the general manufacturing process to the specific automated

production technology.

It now appears that the likelihood of declining budgets in real terms will force DoD

to take new approaches to remain successful in its business of maintaining a credible

defense. As part of this new "look," costs of individual weapon systems will have to be

pared to achieve a reasonable return of value, in both real and perceived terms. The Could

Cost concept was first developed as an overall cost-reduction approach for the DoD

acquisition community to use in its efforts to reduce program costs. Its probable success,

like many other innovative government projects, is significantly decreased by the embedded
bureaucracy and the prevailing political constraints. Accordingly, any efforts for major

change in the way DoD does business will likely be less extensive and occur more slowly

than in the private sector. This paper examines the actual and potential effectiveness of the

DoD Could Cost program from its inception through its applications in several major

1
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weapon system programs. We then use the Could Cost experience as a point of departure i

for developing an integrated framework for application of specific cost-reduction strategies.

A. BACKGROUND

The former Under Secretary of Defense (Acquisition) from 1987 to 1989, Dr.

Robert Costello, introduced the concept of Could Cost during his Senate confirmation

hearings in November 1987. His intent was to change the way DoD manages its 3
acquisition process in order to reduce weapon system costs by attempting to follow the best

commercial practices. The use of a commercial model approach was to be expected given

Dr. Costello's extensive background in industry. His experience in the automobile

industry prior to joining DoD was particularly influential because it reflected the new

approaches American car manufacturers adopted to compete with Japan.

The cornerstone of Could Cost for Dr. Costello was to be a new, closer, and more

cooperative relationship between DoD and industry to minimize the non-value added work i
performed by a contractor. It was to be a partnership commitment to improve all aspects of

the acquisition process and to produce the highest quality product.at the lowest cost. The 3
"bottom line" of Could Cost would be the lowest cost weapon system after fundamentally

changing the way DoD does business in today's defense marketplace. 3
Dr. Costello's initial purpose was to use Could Cost as a substitute for competition

in a sole-source environment. Savings similar to those realized in a competitive n

environment could then be obtained. Dr. Costello believed that savings representing up to

30% of program costs were achievable. Although we were unable to determine specifically

how this percentage was derived, we did identify a major contractor who claimed

comparable savings in applying concepts similar to those included in the Could Cost

philosophy.

In late 1987 Dr. Costello requested each of the military Services to implement the

Could Cost methodology on selected model programs. The purpose was to demonstrate
the viability of the concept and to serve as the foundation for its ultimate institutionalization

throughout the military departments. Dr. Costello and the Services agreed on the following

example programs: Army-Bradley Fighting Vehicle System; Navy-Trident (D-5) Missile

Program; Air Force-B-2 Program. The Army also selected for it own purposes the i

Apache helicopter, the Advanced Antitank Weapon System-Medium (AAWS-M), and a

government-owned, contractor-operated ammunition plant, the Lone Star plant. n

2 I



In mid-1988, faced with increasing pressure from Congress to lower the costs of

the Strategic Defense System (SDS), the Strategic Defense Initiative Office (SDIO) became
interested in the Could Cost program as a possible approach to lower program costs. SDIO
initiated this study in early 1989 to consider the advisabiiity of applying a cost reduction

methodology similar to Could Cost to designated SDS programs.

B. OBJECTIVE

The primary objective of this study was to develop a cost-reduction strategy that

would enhance the affordability of selected elements of the SDS by maximizing the

potential for cost savings. The task included the formulation of recommendations to

incorporate the cost-savings methodologies into the acquisition process from the

perspectives of both the government and industry (defense contractor).

C. APPROACH AND OUTLINE OF THE REPORT

Dr. Costello originally intended Could Cost to be the new overall approach to

obtain high quality at the lowest cost. He described it as ".... the ultimate extension and

integration of other special acquisition techniques." As a result, we directed much of our
research efforts on Could Cost development and implementation and specifically focused

on the experiences of the model programs. We then used the lessons learned from their

applications as the foundation to build a cost-reduction strategy that incorporated specific
techniques, their recommended timing, and where they should be introduced into the

acquisition process. More specifically, our approach incorporated the following:

* Survey the available literature and attend relevant conferences to identify
significant new efforts to cut costs in both government and industry.

* Review and assess the progress and methods of the DoD model programs in
implementing Could Cost. (This included reviewing available documentation
and interviewing appropriate personnel in each of the government and
contractor offices.)

• Develop a general cost-reduction strategy that could be readily tailored for
specific program application.

" Review the proposed cost-reduction strategy with selected contractors and
government personnel.

This paper reflects the results of our review of the Could Cost methodology, the

development of a cost-reduction strategy, its application to SDS, and potential for use in

other defense systems. Chapter II establishes the framework for analysis, including the

3
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This paper reflects the results of our review of the Could Cost methodology, the I
development of a cost-reduction strategy, its application to SDS, and potential for use in

other defense systems. Chapter II establishes the framework for analysis, including the

evolution of the Could Cost concept, the distinction between value added and non-value

added work and the development of an appropriate baseline to serve as a point of departure

for estimating potential savings. Chapter II summarizes the experiences of the Services in

implementing Could Cost, including their approaches, methods employed, and the claimed

savings on each of the model programs. Chapter IV proposes a cost-reduction strategy that

recommends a structure and process for applying specific initiatives. Chapter V describes

how the strategy was tailored for potential SDIO application to the Brilliant Pebbles !
program. Chapter VI presents our conclusions and recommendations regarding the

viability of the strategy and its potential use by SDIO in particular and DoD in general.

I
I
I
I
I
I
I
I
I
I
I
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II. FRAMEWORK FOR ANALYSIS

The DoD acquisition process is a very complex, multi-billion-dollar business that

can be characterized, in part, by a myriad of legal and regulatory controls, an entrenched
government and industrial bureaucracy, and a reputation, at least perceived, for producing

weapons systems that at times cost too much and have serious quality problems. This
chapter describes the framework for analysis that we used in evaluating various cost-

reduction programs that attempted to overcome these problems.

A. COST REDUCTION AND WEAPON SYSTEM COSTS

Costs represent the value of resources being used to generate a product in the form
of either goods or services. Cost reduction is the lowering of these costs on existing and
future commitments for a given product. Cost reductions on existing commitments such as

contracts are typically referred to as actual or real savings. Such savings can be objectively
and accurately measured as in the case of negotiated contract changes. Reductions on

future commitments fall under the category of cost avoidance. Such savings can only be

estimated and are often difficult to track and validate even after the future commitments
have been realized. Although savings gained through cost avoidance cannot be as

objectively and accurately measured as actual savings can, they still result in lower costs.

Because initiatives to lower costs must be applied early in the weapon acquisition process

to be most effective, the savings mix is much more heavily weighted to cost avoidance.

The general DoD acquisition process to convert resources to an end product is

shown in Figure 1. The general process is divided into three separate but interrelated
processes: input, conversion, and output. The major functions, of these processes are

purchasing (input), production and support (conversion), and meeting user requirements

(output).

The process can also be viewed by its progression through the acquisition life cycle

represented by individual contracts covering each major acquisition phase or milestone,

i.e., Concept Exploration (milestone 0), Demonstration/Validation (I), Full-Scale
Development (II), and Production (Il). The process starts with input from the purchase of

raw or processed material that is typically either procured as part of a subcontract with

5



£

another firm or purchased outright. For service-type products, input could include 3
subcontractor services.

Business Environment

Process -- o Input Conversion Output

Meeting User

Function - Purchasing Production and Support Requirements

Cost Element -4 Material/Services Direct, Overhead, and G&A Price

* Raw • Facilities and Equipment * Cost I
- Subcontract - Labor - Profit
* Other • Other 3

Note: Separate process and contract for each phase (Concept Exploration, DemonstrationNalidation,
Full-Scale Development, and Production). U

Figure 1. Process Cost Model For Weapon Systems

The second stage is the conversion phase where, in the case of manufacturing, raw

material and subcontractor- or other company-provided materials are changed into the 3
desired physical output. The primary conversion functions are production (including

assembly) and support.

Costs are classified as direct, overhead (or indirect), and general and administrative

expenses. These costs can be further subdivided into a number of different cost elements

that more specifically identify the nature of the cost, e.g., manufacturing labor, engineering

labor, fringe benefits, etc. The conversion stage culminates with delivery of requirements

to a customer either in the form of a manufactured product or a particular service. I
Compensation for the output is the price paid by DoD that consists of contract costs and

profit or fee.

Obviously, cost reductions can occur only by lowering the cost of resources used in

one of these three process stages. An organization can choose to change the input process

(to affect the quantity, type, and price of resource), the conversion process (e.g.,

equipment, labor), or the output process (by changing technical, schedule, or cost output

requirements). For the weapon systems process, DoD identifies requirements, industry

serves as the primary architect of the conversion process, and input is determined jointly •

through the interaction of product requirements and the conversion process. Finally, the
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overall business structure that establishes the relationships among the three stages of the
process is principally controlled by DoD through its acquisition strategy.

B. THE COULD COST PROGRAM: FROM START TO FINISH

The original intent of the Could Cost program was to improve each part of the

weapon system process in order to achieve high quality and low costs. How did Dr.

Costello and the supporting OSD staff plan to implement the new concept? What guidance

and assistance were made available to enhance its potential for success? Where is Could

Cost today? We try to answer these questions by describing the life cycle of the Could

Cost program.

1. Guidance and Support: The Missing Links

Guidance and support from the Office of the Secretary of Defense (OSD) and the

Services, so essential to the success of the Could Cost, were not sufficiently provided.

The program was not embraced fully by the OSD, Navy, and Air Force staff, although

some on the Army Materiel Command staff made a sincere effort to make the program

work.

Early descriptions of the Could Cost process were largely limited to speeches,

statements, and informal discussions by Dr. Costello. Although the three Services were

tasked to demonstrate the Could Cost concept on selected model programs in late 1987, no
formal guidance or direction was provided by OSD until May 3, 1988. At that time Dr.

Costello signed a memorandum (Exhibit 1) that outlined in very broad terms his vision for

Could Cost. The key features of the memorandum were:

* New acquisition technique

* Eliminate non-value added work

" Ultimate extension and integration of other special acquisition techniques

• Everything is open to examination and change

* Innovative thinking is required

* Partnership and participation with contractor

* Need incentives to motivate contractor performance

* Allows for different approaches for different situations.

7



I

Exhibit 1. 1
U

THE UNDER SECRETARY OF DEFENSE

WASHINGTON. DC 20301

3 MAY IgS

ACQUISITION

(P&L) P

MEMORANDUM FOR THE SECRETARIES OF THE MILITARY DEPARTMENTS
Cost DIRECTORS OF THE DEFENSE AGENCIES

SUBJECT: Could Cs

Could cost is a new acquisition technique designed to achieve
the best quality and cost for goods purchased. It seeks to create
the special challenge that a commercial marketplace poses, i.e.,
what could the cost and quality of the product be if we fundamen-
tally change the way we do business by eliminating non-value added
work and concentrating on delivering the best quality product, on m
schedule, and at the lowest possible cost.

Could cost is the ultimate extension and integration of other

special acquisition techniques such as total quality management,
should cost, streamlining, and value engineering. Every Govern- m
ment specification and contract requirement (except those required
by law) and every facet of the contractor's operations are open to
critical examination and possible change. Innovative thinking,
both in the business sense and in the technical sense, is required 3
by both contractor and Government personnel to achieve substantial
benefits to the bottom line.

The characteristics which most distinguish the could cost
methodology are its comprehensive scope, up front partnership and I
participation with the contractor, and similarity to commercial

practices. The contractor must join in an intensive effort to
explore every possible avenue to maximize quality while minimizing
cost. Incentives must be sought to motivate contractor participa- I
tion and performance.

Could cost allows different approaches depending on such

things as the stage of the particular program, ability to compete
or to use multiyear procurement, and other factors. The current I
demonstration programs - Army's Bradley Fighting Vehicle and three

others, Navy's D-5 Missile, and Air Force's Advanced Technology
Bomber - are providing an invaluable experience base for expanding
and institutionalizing the could cost program. I encourage you to I
select other suitable programs for could cost application. Within
the next 45 days, I would appreciate being briefed on the progress
of each demonstration program. Each of the Service's representa-
tives should attend these briefings in order to cross feed ideas
to the maximum extent possible. Bob Davis is the OS' coordinator
and can be reached at 695-8355.

Your active support of the could cost s~rate.gy is appreciated. 3
/I / j '. I
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These elements are important considerations in establishing a meaningful cost-reduction

program. But, are they new? Probably not. Most experienced persons in the acquisition

business had already seen these elements in one form or another over the years. The

difficulty is not usually in identifying initiatives but in developing plans, methods, and

procedures necessary for success in implementation and ongoing execution. While the

memo added some needed formality to the Could Cost experiment, it did little in the way of

defining the concept or specifying the OSD role in and structure for overseeing its

development. This was unfortunate, particularly in the case of the element dealing with the
"ultimate extension and integration of other special acquisition techniques," since there is a

real need for a structured and integrated approach to cost reduction. Our recommended

strategy in Chapter IV deals with this issue.

The memo also requested that the Services present status briefings on their

demonstration programs. The three briefings were provided during the summer of 1988.

We were able to find only one other specific forum used to discuss Could Cost, which was

a one-day conference held in St. Louis, Missouri, in February 1989. The idea for the

conference originated with the Army Aviation Systems Command, who was able to have

the Defense Systems Management College (DSMC) serve as conference leader. The

conference focused on presentations of the demonstration programs, which appeared to be

an update to the briefings provided to Dr. Costello during the previous summer. No

further detailed guidance on Could Cost implementation was provided by the responsibleIOSD staff members in attendance.

I2. Could Cost Evolution: A Necessary Process

Because of the lack of OSD guidance, the individual Services were largely left to

their own devices to develop and apply Could Cost. This promoted an environment for

more Service creativity in developing Could Cost, but added considerable doubt that the

project would proceed fully in the direction and at the same depth, pace, and resolve of

purpose envisioned by Dr. Costello.

ICould Cost quickly evolved from its initial role of being simply a surrogate for the

competitive marketplace. The concept can now be described as an umbrella term for any

I method, technique, or tool that can be used to reduce program costs.

3. Current Status and Utility

I It is extremely difficult to break down the barriers and implement major change in

any organization, and large organizations are particularly inflexible. DoD, with its
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tremendous size and diversity combined with the relative autonomy of the Services, is

particularly resilient to change it does not fully support. The Could Cost program is an

excellent example of the bureaucracy's capability to resist this kind of change. The reasons

for the lack of support within DoD vary. The general consensus among OSD and the

Services appeared to be, as we alluded to earlier, that Could Cost was not really new. It is 3
something any good program management office would do. The Services did not need

another formal program that itself was perceived as being non-value added. This

perception, however, was not shared by some individuals within the Army who had a more

specific vision for Could Cost. This topic will be covered in conjunction with our review

of the model programs in Chapter III.

Could Cost never succeeded in being institutionalized at either the OSD or Service

levels. The Could Cost philosophy required two important conditions before it could be
embedded in the DoD structure. First, the senior acquisition leaders and managers in both

DoD and the defense industry must recognize the need for a dramatic change in the culture

of their business. In this context, "culture" refers to the shared values, beliefs, and norms

that characterize the way an organization operates. In the new manufacturing vernacular, i

the defense-industrial complex needs to be "world-class" (i.e., producing high-quality
products at low costs in a manner that is responsive to and consistent with customer

needs). Secondly, there must be commitment to change at all levels of the organization. I
Neither of these conditions was satisfied either within OSD or the Services. As a result,

Could Cost never firmly took hold as a DoD-wide program and subsequently disappeared i
for all practical purposes with the resignation of Dr. Costello in the spring of 1989.

Even the Army, the strongest proponent of the Could Cost philosophy, has elected I
not to institutionalize it as a major program. Could Cost will simply be one of the many

acquisition tools that a program manager can voluntarily apply. The Army has already 3
shifted away from Could Cost and is now pursuing a contractor certification program as its

primary strategy for achieving high-quality, low-cost weapon systems [1]. The 3
certification process (similar in concept to the cost/schedule control systems criteria

(C/SCSC) certification process) involves the government attesting that the designated

contractor's organization, management, operational processes, etc., meet an established

standard for manufacturing excellence. Such certification will reduce the need for

government oversight in such non-value added activities as inspections, audits, program

reviews, and reporting.

Although Could Cost is not a widely used program or term anymore, many of its i
underlying principles are still relevant and important. We prefer to use the term Cost
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Reduction Strategy to describe the various approaches and techniques available to lower

costs because it accurately sunmarizes the common underlying objective.

C. VALUE ADDED AND NON-VALUE ADDED COSTS

All too often, managers focus on managing those activities that are easily

measurable and thus more understandable. As a result, many functions that are not

susceptible to quick and simple measurement do not receive the necessary management

attention. Non-value added work and its related causes and effects, particularly in the

overhead segment of the business base, are typically not well understood and managed.

The concept of value and non-value added work is crucial to cost reduction as it

provides the practitioners with a framework to begin identifying and prioritizing the needed

changes. Simply stated, value added work to some degree increases the utility of a product

or service; non-value does not. Clearly, non-value effort is associated with work and costs

that you want to avoid. But is it really so simple? We think not. What is utility and can it

not be defined in a number of different ways? Who determines utility and to whom is it

useful? Are there varying degrees of value? Can an activity entail both value and non-

value added elements at some common level of detail? What is the impact of risk?

Our purpose in this section is to describe the various facets of the value versus non-
value added identity problem that may help in analyzing particular situations. While there

are general principles that can guide decision making, each situation must be considered on

its own merits. References [2] and [3] provide the reader with excellent background

material on the non-value added concept.

1. Definition: In the Eyes of the Beholder

Could Cost, as well as many of the current cost-improvement initiatives found in
industry, has been primarily directed towards the elimination or reduction of non-value

added costs. Non-value added costs represent activities, associated with a product or

service that do not increase its utility, i.e., improve its essential properties that consist of

performance, quality, distribution, cost, and schedule. Non-value added activities, such as

moving (at the plant site), storage, and rework can often be eliminated or greatly reduced

without significant consequence. From a financial perspective, it should be viewed as any

activity whose cost exceeds the benefit derived.

Theoretically, value and non-value added costs are direct opposites but, in practice,

the real distinction is much less clear. The question of value must be considered not only

I 11
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from the perspective of the producer (supply side) but also from the perspective of the U
customer (demand side) as well. In the commercial world, the value determination process

is completed routinely in the competitive marketplace. A perfectly fret market where

buyers and sellers agree to an exchange transaction ultimately provides the most objective

forum for distinguishing between value and non-value added work. Value is what the 3
customer is willing to pay for. Presumably, firms with significant non-value added costs

would have to lower these non-essential costs to compete or be drive- from the market. U
In its commercial business, industry typically uses the customer (non-government)

requirements as the primary source for gauging value. If any aspect of the product meets a 3
customer need, it generally is considered to be value added. In this instance, the customer

is clearly the authoritative voice. However, in the case of government business, industry

tends to be much more critical of what they perceive as non-value added customer I
requirements and the implementing acquisition process. Here, the tendency of the

contractors is to segregate value and non-value added work based more on their own views

and less on the customer's stated needs. For example, contractors often criticize the value

of C/SCSC and its related reporting requirements although the DoD has consistently 3
asserted its need and mandated its use.

It appears industry may be more judgmerta, j as, ossing DoD requirements because 3
the government also controls much c the existing acquisition process in such key areas as

determining the need for competition, specifying the type of contract to be used and

prescribing profit policy. This contrasts zartked.U with the much broader freedom of
exchange and greater opportunity for profits that the commercial markets provide.

Another useful construct is to consider the two-customer dimension in the DoD

acquisition process. The separate buying and using organizations are only loosely tied

together. These customers have different views on value because their functions are

different. The buying command focuses on purchasing and its related oversight role, while

the using command typically emphasizes product performance and safety. The absence of i
a strong integrating force allows customers to follow their own paths, which may

eventually lead to non-value added requirements. This structure contrasts with the 3
commercial sector, where the buying and using customers usually work directly and

closely with the same boss. 3
One other aspect about the dynamic nature of value is worth noting, particularly in

demonstrating the need for continuous process review and improvement. Categorizing n

value and non-value added is affected by a multitude of factors, including changes in

I
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technology, automation, and customer demand. As a result, value added work can also

become non-value added when it fulfills its original purpose. For example, a new

performance measurement system may be needed to gather information for quality

improvement. Such a system would initially be categorized as value-added if

improvements in quality were made, and if the benefits of improvement were greater than

the attendant costs of implementation. However, the costs of maintaining the system may

eventually render it to be non-value added when the benefit of potential increases in quality

fall below the costs to administer the system.

2. Risk and Value: Managing a Complex Problem

Risk is the probability that a selected course of action will produce an outcome that

is different than what is expected or desired. For the purposes of this study, we have

divided risk into two categories, real and perceived. Real risk refers to the possibility that

technical, schedule, and cost requirements may not be met. Real risk reduction deals with

both value-added (the predominant element) and non-value added work and usually can be

accommodated in a cost/benefit analysis. Real risk depends on such factors as the

availability and maturity of the technology, whether it be product- or manufacturing-related,

the reasonableness of requirements, and the availability of necessary labor skills and

expertise.

Perceived risk mainly deals with the attitudes and viewpoints of Congress, the

public, the defense industry, and government management that could adversely affect the

program and the participants. This risk is usually alleviated through non-value added work

involving such actions as oversight (audits, inspections, visits, reports), justification

(documentation, reviews), and short-term-results orientation (normally tied to management

tenure) at the expense of long-term results. We recognize that executives and managers

need information about the product and the related processes to ensure their continued

success. There is some minimum level of management and oversight required where these

kinds of activities are necessary to reduce real risk to an acceptable level. Beyond this

point, however, they lose their cost effectiveness and become non-value added costs.

One of the difficulties associated with perceived risk lies primarily on the benefit

side where there is arguably some value in having external parties look favorably upon a

program. A well-regarded program is more likely to receive higher priority, better funding.

and more flexibility in advancing technical and schedule objectives whether it be in

government or industry. How much of this effort is value or non-value added is highly

subjective. In some respects, it is similar to the marketing or sales function in the
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commercial sector. However, most of the activities taken to reduce perceived risk are non- i
value added and can be reduced or eliminated.

The DoD acquisition process is a much less perfect system for identifying and

measuring value than its commercial counterpart. The procurement process is a mixture of

competition, albeit limited, and sole-source procurement. This process is further 3
complicated by public accountability, the political process, and the individual motivations

and interests of government personnel in both the military and civilian sectors. In the

personnel area, avoiding failure, whether real or perceived, is frequently considered to be

more important than achieving higher degrees of success. The system tends to reward

varying success levels (in a broad range) within acquisition management in a relatively

equal manner. On the other hand, widespread knowledge of significant failure (real or

perceived) can be treated harshly by Congress, public opinion, and even internal

government management. The situation is exacerbated by the fact that problems in major

acquisition programs can easily be exaggerated by those who do not understand the process

or who are simply acting in their own self interests. These conditions often create an

environment where perceived risk is high, and risk aversion and its associated non-value

added costs become an important objective for DoD decision makers.

Risk assessment has important ramifications for the weapon system acquisition 3
process. The allowance that must be made to mitigate risk is to some degree dependent on

the overall importance of the item in terms of consequences for a particular organization. 3
The more important an item is to the continued existence of the organization, the greater the

effort to reduce the risk of not achieving the desired results. The possible consequences of

eliminating activities must be carefully weighed. For example, extensive testing and I
program reviews are typically classified as non-value added activities that can be reduced or

eliminated. However, in the case of an important strategic program, reliability in technical

performance may be absolutely critical because of the nature of its mission.

Additional inspections and testing may be warranted to ensure the necessary i
reliability. The same degree of reliability may not be nearly as important in a tactical

program. Clearly, the consequences for the majority of commercial products do not have

the potential serious damages associated with failure of military systems in an operational

environment. 3
Other factors affecting risk include program maturity, the criticality of the product

being manufactured and the type of contract, which, in effect, allocates risk between the 3
government and the contractor. A very important and essential element in risk analysis is
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the identification and, if possible, the quantification of the acceptable level of real risk for

each significant element. Once determined, the results should be communicated as early as

possible to those in the review process to enhance understanding of the present program

and to facilitate future assessments against an agreed upon baseline.

Table 1 contains some general guidelines that summarize the above discussion on

the relationship of value added costs, non-value added costs, and risk.

Table 1. Identifying Value and Non-Value Added Activities

Value Non-Value
Added Added

If activities are directed at X
reducing real risk from
unacceptable to acceptable
levels

If activities are directed at X
reducing real risk that is
already at an acceptable level

If activities involve reducing X
perceived risk

3. Non-Value Added Costs: Dealing With an Identity Crisis

We have already described some of the difficulty associated with classifying value

and non-value added work. The context for segregation is often the attendant costs that

arise from non-value added work. Do present accounting systems help in the collection

and measurement of such costs? Unfortunately, the answer is that they do not help very

much [4].

Cost accounting today measures internal resource consumption by cost element

(material, labor, and overhead) and by cost center (typically a functional unit). The

resulting costs are either assigned to products or projects directly (readily identifiable) or

allocated to common bases that presumably have a reasonable cause and effect relationship.

These alloc.tion methods use drivers to assign costs to products. The problem, however,

is that most of the so-called drivers used today, such as direct labor, machine hours, and

material costs, are volume-oriented and often do not reflect the relevant cause and effect

relationship. As such, these drivers do not recognize the great diversity of activities that

constitute indirect costs or overhead. This knowledge is critical since defense industry
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overhead continues to increase and now represents almost 50% of the contract cost. I
Accounting systems also provide data to complete other cost analysis tasks such as

fixed/variable analysis, standard costing, and budgeting.

However, the general systems in use today do not account for costs by whether

they add value or not. Most companies account for some types of non-value added costs

(such as scrap and rework, engineering changes, warranties and service centers) through

their cost element and cost center structure; however, the present accounting strrcutre;

however, structure does not identify any of the work activities that result in these non-value

added costs (for example, the unnecessary movement and storage of inventory, preparation

and distribution of unnecessary reports, and special processing procedures used throughout

the plant).

This lack of non-value added cost identification is particularly important in the

overhead area where cost centers and cost elements provide little information on the cost's

contribution (value and non-value added) to the end product of the business. For example, I
how can the relative value of the purchasing department be assessed from current

accounting information that focuses on cost elements? What is needed is a work-task- I
oriented breakdown structure that reflects the kinds of action being performed and can be

analyzed to determine value. 3
Many modem accounting professionals have been criticizing cost accounting for its

failure to reasonably portray product costs in the new manufacturing environment. IDA

sponsored a conference on cost/performance measurement in mid-1989 that was attended

by leaders from industry (largely defense), academia, major accounting firms, professional

associations, and the government (largely DoD) [5]. The principal finding of the

conference was that "today's cost measurement systems do not identify all relevant costs or

provide reasonably accurate and timely information to improve the process or to make

necessary strategic and tactical decisions." An apparent consensus for a recommended

solution revolves around Activity Based Accounting (ABA) [6].

Activities represent the essential and significant work of an organizational unit

toward the production and delivery of goods and services. A key feature of the proposed
ABA system is the identification of non-value added costs associated with activities. The

division of functions into activities provides the basic information necessary to identify and n

analyze non-value added work. The next step is the identification of the appropriate cost

drivers, representing the underlying causes for the non-value added work, that must be 3
affected to achieve cost reduction.
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To date ABA has only been tested on a limited basis within several different

companies. There have not been any company-wide applications. IDA also sponsored a

conference in July 1990 entitled "The Workshop on Advanced Cost Management" [7]. As

part of that workshop, three defense companies and their related Defense Contract Audit

Agency (DCAA) organizations gave presentations on their experience in implementing

ABC systems on a pilot project basis.

Given the likely continued absence of needed accounting data, any organization

seriously pursuing a cost-reduction strategy should develop a reasonable, albeit macro,

proxy for ABA for the contracted work. Without specific information regarding non-value

added costs and attendant cost drivers, it would be very difficult to continuously promote

their elimination in a timely manner.

4. Cost Reduction: Constant Improvement of the Entire Process

One-time cost-reduction efforts are typical in both government and industry.

Although such efforts are useful in cutting costs, they generally do not provide the impetus

to substantively change the overall process on a repetitive basis. Cost reduction is often a

reaction to reduced revenues. A system of continuous cost improvement would obviate the

need for many of the special cost-reduction efforts because the organization would already

be performing at a high level of efficiency and effectiveness.

The cost-reduction process should involve every activity within an organization that

consumes resources and hence adds cost to the final product. Of course, the main focus

for cost reduction initially will be on the non-value because it is likely to have the largest

potential for savings. However, improved efficiency and effectiveness in value added

activities will also lead to cost decreases. The process also affects all the cost elements

whose individual relative importance vary by company. In general, the greatest

opportunity for savings probably resides in the overhead area since it is responsible for an

increasing share of a company's controllable costs. Overhead, including general and

administrative expenses, now accounts for almost 50% of defense contract costs. Balut

and McCullough [81 project that if current trends continue, overhead may account for

almost two thirds of the business base for defense aircraft manufacturers over the next 30

years.

Until recently, most government and contractor efforts to control and reduce costs

centered on direct labor, usually the smallest in dollar magnitude of the three major cost

elements. At times people incorrectly assume that lower direct labor costs automatically
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translate into lower overhead costs (over and above the related costs for direct labor I
personnel benefits included in the overhead account). Overhead costs will be reduced only

if the overhead activity that causes costs to be incurred is reduced or eliminated. Without

that, the same total indirect costs in a one-product plant simply get allocated over a smaller

direct labor base. In a multi-product plant, some of the indirect costs would simply migrate 3
to other products whose allocation bases remain unchanged. In either case, total plant

overhead costs remain unchanged.

In general, companies still do not have an adequate understanding of overhead

activities and their impact on product and project costs. Consequently, efforts to reduce

overhead are frequently effected through straight percentage reductions against a common

base, which do not require a thorough understanding and analysis of organizational

requirements.

The cost baseline for most manufacturing companies typically has been standard

costs. These costs represent a planned level of expected costs given a normal volume of

business and efficient performance. Variances from standard are computed and analyzed to

determine and understand the reason for the variance. In an environment where you are

attempting to reduce costs, the focus should be on what can be done to immediately

improve organizational performance. Timely improvements would best evolve from 3
current actual experience as the baseline rather than a historical predetermined standard.

Ube of immediate feedback avoids a potential major problem with standard costs that may

already have some historical inefficiencies built into them. Feedback helps foster an

environment of continuous process improvement where the goal always is to do better than

the most recent actual costs the next time the action is performed. i
Finally, cost reduction in the acquisition of weapon systems must at least involve all

the primary organizations (and their personnel) in the acquisition process, i.e., the I
government program office, the prime contractor(s), major subcontractors, and major

suppliers. Lack of leadership, management, support, and involvement in any of the

mainstream units will have a negative cost impact.

D. POTENTIAL FOR COST SAVINGS i

1. It's All in the Timing i
Timing is critical to the successful selection and application of the various cost-

reduction techniques, and can easily make the difference between success and failure. The

cost effectiveness of any given technique will usually and significantly vary according to
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the timetable that it is introduced and applied. Generally, the earlier a technique is applied,

the greater the opportunity for savings. If a technique is used prematurely, there will likely

be some non-value added costs but the entire opportunity for savings is still available.

Conversely, when a technique is applied too late, you incur both the non-value added cost

and the foregone savings opportunity.

2. Costs: Commitment and Expenditures

In general terms, how much could a program save if it instituted a total cost

reduction program. The typical weapon system has a total acquisition cycle of about

twenty years. The principal stages and estimated average length are Concept Exploration

(milestone 0), 2-4 years; Demonstration/Validation (milestone I), 3-5 years; Full-Scale

Development (milestone II), 4-6 years; and Production (milestone III), 8-10 years. Each of

these stages experiences significant variations in terms of technical work accomplished and

financial resources used.

One of the objectives in our analysis was to establish a baseline that could serve as a

I rough estimate and point of departure for estimating the average opportunity for cost

savings. We recognized that any such standard would be limited in its utility because of theI innate difficulty in estimating the amount of future costs that are already locked in as the
result of past program decisions and because of the great degree of variability and

uncertainty among programs. At the same time, however, we decided that it would still be

helpful to identify a conceptual tool that would provide some insights into the long-term

effects of early program decisions.

We adapted the Blanchard and Fabrycky [9] framework to help estimate the

potential for savings. They use the life-cycle cost trend process to emphasize the

importance of up-front decisions in determining cost outcomes. Cost commitment refers to
the estimated amount of total costs, both prior and future, that are determined by actions

and decisions as of a particular point of time. Requirements, whether they be technical,

schedule, or cost, are largely determined during the first two milestones. During theseI stages, product design, the required materials and the manufacturing and support processes

are basically established, and they drive life-cycle costs. Thus, it is not surprising that the

percentage of life-cycle cost commitment by the beginning of milestone I has been

estimated at about 60%; milestone II, 85%; and milestone III, 95%. These relationships

are illustrated in Figure 2 on the cost commitment curve.
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Figure 2. Flexibility of Cost Reduction

The unstated but apparently implicit assumption in the curve is that the fundamental

requirements, technology, and manufacturing capabilities will remain basically the same 3
throughout the program. The introduction of major changes in any of these elements

significantly alters the cost commitment curve. Furthermore, the percentage of cost

commitment for any single program would likely vary from this average for a large number

of reasons. Such reasons include the type of program, its relative maturity, and the

stability of its requirements, design, and schedule. Quantities, advances in technology, the

efficiency of individual contractors, government versus commercial work, and the

competitive environment also contribute to levels of cost commitment. Each program must

develop its own unique cost commitment estimate or curve based on the best projection of

all the variables.

The concept of cost commitment must be distinguished from expenditures (the cash

outflow of funds) to pay for a product. Expenditures represent sunk costs, while cost 3
commitment refers to future costs resulting from much earlier decisions. As would be

expected, the majority of expenditures for a program occur during Production. Full-Scale
Development is the second largest, Demonstration/Validation, third, and finally, Concept

Exploration. Typically, cumulative program life-cycle expenditures may be about 1% at

milestone I, 5% at II, and 20% at III. The one major exception for expenditures affecting
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savings occurs when a program is terminated early, which requires expenditures and any

termination liability to determine program costs.

3. Savings: The Other Side of the Coin

As a program matures, life-cycle costs become increasingly locked in. Thus, the

opportunity for savings primarily relates to costs already committed and not to

expenditures. It is generally the inverse of the cost commitment curve except it is assumed
to include multiyear procurement. We believe the original commitment curve implies the

use of multiyear strategy because the industrial sector would likely plan for a relatively

stable output predicated on reasonably forecasted demand. This results in estimated

potential savings at milestone I at 40%, II at 15%, and III at 5%, as shown in the potential
savings curve in Figure 2. However, just as cost commitment varies by program, potential

savings vary as well.
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III. MODEL PROGRAM IMPLEMENTATIONI
"Hindsight is always 20/20" is a common expression used in assessing historicalIapproaches and results. It is particularly relevant to our review of the Could Cost model

programs. Most program offices in both DoD and industry have more work to do than

time available. Any new program or initiative typically adds to the work backlog and is

seldom accompanied by any increase in staff. Given the little advance notice, minimal

guidance, and little staff support, followed by the resignation of the only senior proponentIof Could Cost in DoD, the model programs performed extremely well. Our purpose in

reviewing the Could Cost applications is not to be critical of their performance, but rather to
learn from their experiences to improve future cost reduction performance on all programs.

This chapter describes each of the Services' approaches to Could Cost, the specific

results for each of the "...,,..i programs and a lessons learned summary from their

composite experience,. T reviewing the model programs, our emphasis was on the cost-

reduction techniques employed, their specific timing, claimed savings, and

recommendations to improve future applications of Could Cost. Our ability to analyze and

compare the performance of the model programs was very limited. The Services and

individual programs employed different approaches, used different estimating txhniques to

measure savings, and generally could not provide us with detailed tracking and

documentation for all the specific recommendations. Given the diversity and general

shortage of specific information, we elected to classify our comments on each of the model

programs as observations rather than as analyses.

The most difficult area to evaluate was the validity and accuracy of many of the

claimed savings. Data provided to us on estimates were in various stages of development

ranging from completed actions to projections involving future contracting negotiations.

There was also no requirement from OSD to update the estimate after the status briefings to
Dr. Costello in the summer of 1988. In addition, largely due to time and resource
constraints, we did not review any of the procedures or supporting documentation used to
formulate the estimates. Hence, we accepted the program office estimates of savings at
face value.
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One other qualification about the reduction techniques and related savings should be I
noted. The Navy model program included actions and attendant savings taken prior to the

introduction of Could Cost. Although such reductions cannot be directly attributed to Dr.

Costello's initiative, the techniques that were applied fall under the broad umbrella of Could

Cost as it evolved in the Services.

A. MODEL PROGRAMS: STRATEGIES AND APPROACHES

The limited OSD involvement in providing Could Cost direction and oversight

allowed the Services much latitude in its application to the designated model programs.

Even within the military departments, there was generally limited guidance and oversight

by the cognizant headquarters and command staffs. Accordingly, the responsible program

offices exercised significant influence and control over implementation. As a result we I
found major differences among the Services in their Could Cost approaches and

techniques, in their acceptance and support of Could Cost, and in their efforts to

institutionalize the program.

To gain first-hand knowledge, we visited each of the government program offices

for all the model programs and the contractor offices. Table 2 summarizes the major

approaches employed by each of the model programs. 3
Table 2. Approaches Used In the Model Programs

Service Program Milestone Approach

Army Bradley Fighting III: 1/80 Facility-wide with FMC using
Vehicle business agreement I
Apache 11I: 3/82 Contract-specific with
Helicopter McDonnell Douglas using

business agreement I
AAWS-M RFP with source selection and

contract-specific with TI/Martin
TeamI

Navy Trident Missile III: 4/87 Umbrella approach using special
team and normal contracting
procedures

Air Force B-2 Aircraft II: 11/81 Umbrella approach using results
from special team study and
institutionalizing an ongoing
cost-reduction process

l
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The Army chose to apply Could Cost as part of the specific contractual process with

each of its designated programs' prime contractors. The approach was directed at non-

value added government requirements and contractor inefficiencies. Other cost initiatives

such as Should Cost and Value Engineering were considered separately. The Navy formed

a special team just for the Could Cost demonstration using the "umbrella approach"

(anything and everything that can be construed as cost savings). The Air Force did not

initiate any new activity for Could Cost but rather used the work of an already planned team

review of the entire B-2 program. The results from the team's umbrella approach were

used as the Could Cost demonstration. The B-2 program also implemented an ongoing

cost-reduction initiative process that was related but not directly attributable to Could Cost.

B. THE ARMY EXPERIENCE

The primary objective of the Army in implementing Could Cost was to reduce or

eliminate non-value added contract costs in two areas [10]. First, contract costs could be

reduced by removing government requirements that provide no real value to the Army.

Secondly, contract costs could also be lowered by doing away with inefficient contractor

operations. The Army felt that in many instances the contractors are not sufficiently

motivated to cut costs. Profit and fees are related and to a large extent based upon projected

costs. A higher cost basis for negotiation can translate into higher profits. Even in a

competitive environment, the contractor may not sufficiently challenge government
requirements and may even retain internal inefficiencies that are not likely to affect the

source selection outcome.

How are contractors motivated to reduce costs? The general Army approach was to

provide financial incentives in the contractual process. For contracts already in place,

agreements were to be developed to establish Could Cost processing and shared savings

between the government and contractors. In the case of contracts not yet awarded, Could

Cost would be included in the request for proposals (RFP) and used in the source selection

process.

The Army selected the Bradley Fighting Vehicle Systems (FVS) as their model

program to demonstrate the application of the Could Cost approach to Dr. Costello. The

Army was interested in assessing the possible institutionalization of the Could Cost

concept, which the Army believed to have real potential to reduce costs. As part of its

initiative, the Army selected three additional candidates to obtain a broader assessment of

Could Cost applications. Selection was designed to achieve different types of programs,

varying maturity levels in the acquisition life cycle, different competitive environments, and
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major production efforts (at least $150 million in annual production contracts). The three I
programs were the Apache helicopter (AH-64), the Advanced Antitank Weapon System-

Medium (AAWS-M) and an Army Ammunition Plant (AAP), the Lone Star Plant, which is 3
a government-owned, contractor-operated (GOCO) facility.

The Could Cost results from two of these programs are summarized below. We 3
did not review the AAP application because it almost exclusively dealt with contractor

support services (e.g., grounds maintenance, janitorial services) rather than the direct

operation of a production facility to manufacture weapon systems.

1. Bradley Fighting Vehicle I
The Bradley FVS consists of the Infantry Fighting Vehicle (IFV) and the Cavalry

Fighting Vehicle (CFV) [11]. The IFV and CFV are fully tracked, lightly armored fighting

vehicles that have cross-country mobility and mounted firepower to support ground units.

The primary armament consists of an externally powered, 25mm automatic gun and a TOW m

(tube-launched, optically-tracked, wire-guided) missile launcher and a 7.62mm machine-

gun. Both vehicles are amphibious and air transportable, and can serve as companion I
vehicles to the M I tank.

The prime contractor for the Bradley is the FMC Corporation located in San Jose, 3
California. The Hughes Aircraft Company through its Missile Division plant in Tucson,

Arizona, manufactures the TOW-2 missile. McDonnell Douglas Helicopter Corporation in m

Mesa, Arizona, is responsible for gun production. Program management responsibility

within the Army is assigned to the Bradley Fighting Vehicle Systems Project Office, an

element of the U.S. Army Tank-Automotive Command (TACOM), located in Warren,

Michigan.

The systems have been in sole-source production since February 1980. All major

production contracts are currently firm fixed price. Total planned procurement quantity is

8,464 with annual buys now planned at 600 from FY 90 through FY 94 and ending with

287 in FY 95. The budget for each of the 600 annual buys ranges between $658 million

and $783 million in then-year dollars. Total acquisition cost is estimated at about $12.6 5
billion. The budget and quantity information was extracted from the December 31, 1989,

Selected Acquisition Report (SAR). Since the preparation of the SAR in early 1990, the 3
planned buy was being reviewed with the high probability that there would be significant

reductions in future purchases. 5
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a. Application of Could Cost

The FMC Corporation, Ground Systems Division, Defense Systems Group,

volunteered to participate in the Could Cost program. FMC's approach, which began in

early 1988, was a facility-wide application involving both direct and indirect costs. The

FMC leadership involved in the initial effort were enthusiastic and aggressive. During the

early stages, FMC held a meeting involving approximately 400 managers and supervisors

to brainstorm possible Could Cost ideas. The new program was also strongly supported

by TACOM management. TACOM assigned a contracts manager as the Could Cost focal

point, and FMC selected the Manager of Contract Compliance and Administration who also

had a contracts background.

All recommendations for cost reduction, including estimated savings, were to be

submitted by FMC to TACOM for screening. Evaluations within TACOM were performed

by the functional divisions and project managers responsible for the effort recommended by

FMC. After initial screening FMC was advised which recommendations were approved,

disapproved, and still under consideration. Approved recommendations were to be

followed-up with detailed proposals for contract implementation.

The intended framework for the Could Cost process was to be established in a

business agreement between FMC and TACOM. Mr. Max Westmoreland, the Could Cost

focal point at the Army Materiel Command (AMC), described in [10] the importance of

executing appropriate contractual arrangements to implement Could Cost. In the case of

FMC (and McDonnell Douglas) firm fixed production contracts were already in place.

Westmoreland noted the need to avoid problems in current performance involving ongoing

contracts. In these instances, the government and the contractors signed stand alone

business arrangements that use the ongoing contracts as the baseline for negotiating

changes. The arrangements identify the general terms and conditions and the methods for

sharing the savings. The stand alone agreements also specify the scope of each Could Cost

initiative, its projected savings, negotiating schedule, current and future contracts to be

affected, and the planned effective date.

The draft FMC and Army agreement provided for a 50/50 sharing ratio. Savings

would be measured for a one-year period on all contracts between FMC and TACOM. The

effective date on overhead and general and administrative costs was one year after the

initiative took effe-t. The one-year measurement period for direct cost savings began with

the first delivery. As of May 1990, the agreement was still not signed by both parties

because of specific exceptions taken by each party and excessive processing time.
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The primary stumbling blocks to the agreement were the shared savings £
arrangement and the competitive posture of FMC for future competitions. FMC was

concerned that it might be put at a competitive disadvantage if it initiated a specific Could

Cost implementation that was unique to a particular program rather than accepted for DoD-

wide application. For example, the company may have eliminated a specific manufacturing 3
capability to comply with a military specification that was deemed unnecessary in the Could

Cost process. However, some other future military program might restore that need and

FMC would not immediately have the capability. 'MC hypothesized a situation where

another company that had not eliminated the capability would hold what they construed to

be an unfair competitive advantage. I
b. Results

As of August 1990, no Could Cost recommendations had been implemented

because of the absence of a signed business agreement. This resulted from disagreements

over various terms and the apparent lack of management emphasis emanating from the

overall decline of Could Cost as a viable DoD program. The situation has been by recent

turmoil over future buys, which has produced program reductions and current I
restructuring. All Could Cost initiatives are on temporary hold until the reductions have

been completed. All recommendations will again be screened to determine their relevance

to the new program.

As previously noted, the program was initially well received by TACOM and FMC. I
However, it eventually lost most of its steam for a variety of reasons. First, the evaluation

cycle was much too long. FMC originally submitted 59 initiatives to reduce costs but later I
withdrew 10 of them [12]. All but one of the remaining 49 proposals involved the

elimination of government requirements. The final idea was a joint FMC- Army 3
recommendation to improve the engineering function. Thirty-three of the ideas were

approved and two were under consideration while the remaining 14 were disapproved.

The Army categorized the proposals as follows (numbers of ideas submitted and approved

or under consideration are shown in parenthesis): engineering (21/16), process operations

(10/5), procurement (11/8), program management (2/2), materials (2/1), and financial

management (3/3).

2
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We also categorized the proposals using the framework of the cost reduction

process and related taxonomy described in Chapter IV:

Requirements defintion process 21 (total)

- Reduce specifications and standards 9

- Use commercial applications 2

- Eliminate unnecessary testing 2

- Reduce inspections 1

- Eliminate unnecessary data 7

* Conversion/manufacturing process 1 (total)

- Increase automation 1

* Business process 11 (total)

- Multiyear contracting 1

- Accelerate negotiation process 4

- Use cost-reduction contract 1

- Promptly dispose of government assets 1

- Reduce external audit I

- Enhance accountability of government assets 1

- Use contract incentives 1

- Reduce meetings 1

Total proposals 33

The estimated savings, which represent a rough approximation from the 35

recommendations (including the two under consideration), were about $53 million or 19%

of the FY 1989 contract value of $281 million. About $38 million or 72% of the total

savings was due to multiyear procurement. The remaining $15 million or 28% of the

savings averaged about $441 thousand per recommendation. Both TACOM and FMC

declined to provide us with any estimated savings on individual proposals until the

negotiation process was complete.

Westmoreland noted that FMC did not submit any suggestions to improve its

internal operations primarily because FMC implemented major cost reductions just prior to
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the Could Cost application. This resulted in the negotiated FMC cost for each BradleytI

being reduced by 30%.

c. Observations

Based on the flexibility curve described in Chapter II, our starting point for 3
projecting savings on a program already in production such as the Bradley FVS would be

under 5% of the total life cycle without multiyear procurement (MYP). The results

achieved (without MYP) in terms of contract percentage are in line with the life cycle

projection. We also noted that about 50% of FMC production costs were related to

competitively purchased material. 3
In May 1990, the Army was performing a Should Cost program that would

estimate savings for both multiyear and improved efficiencies. Theoretically, a properly n

structured Could Cost program would obviate the need for a separate Should Cost study

because the contractor would have been sufficiently motivated to eliminate internal

inefficiencies. We recognize that an independent review by an outside group of functional

experts would uncover previously overlooked items. However, an effective Could Cost if
program should have identified the major areas for improvement and the remaining

potential savings would likely not be justified by a cost/benefit analysis. We should also

point out that the savings achieved through Should Cost are cost avoidance based on U
contractor estimated costs contained in the proposal. It is very difficult, if not impossible,

to determine the portion of these costs that represent a contractor's cost strategy for both 3
Should Cost and contract negotiations. Therefore, we could not identify real cost savings

resulting from increased efficiency rather than business strategy. i
We noted that savings estimates changed as the Could Cost recommendations

proceeded to implementation. Initial FMC estimates of savings tended to be higher when 3
the recommendations were first discussed and rough approximations were made. The

savings optimism declined considerably when specific cost proposals had to be put

together. Apparently, the potentiai loss of resources to individual managers did not seem

real or likely until the specific recommendation was being put on contract. I
We also observed a reluctance on the part of government personnel to endorse

recommendations that will result in a return of a portion of the savings to the contractors. I
This attitude can evolve because the government representatives feel that the contractor

should have already recommended the change in the established contractual process (e.g.,

non-essential government requirements) or should take the action on its own (e.g.,

improvements in contractor internal efficiencies). We do not have sufficient information to
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comment on the validity of this attitude other than from a business perspective. The current

government focus should be on reducing current and future costs. If lower total costs can

be achieved by allowing the contractors to retain a portion of the savings, the

recommendation should be approved. The attitude described above, even if correct, deals

with historical sunk costs that could only be changed retroactively through legal remedies.

The relevant issue is cost reduction now. It is clearly in the best interests of the

I government to voluntarily reduce costs. However, lower costs will generally not be in the

contractor's best financial interests particularly in a sole-source environment. Cost

reduction is not worthwhile unless the loss of a portion of the cost base is, at least, partially

offset by a return on some of the savings. This allows the contractor to smooth out his

resource planning and implementation process for people, equipment, and facilities. This

situation is somewhat similar to DoD's efforts over the past several years in cutting its own

internal resources, particularly in the personnel area where normal attrition is generally the

Ipreferred course of action.

The recommendations on the Bradley can be categorized into those concerning1(1) reduction in specifications, (2) elimination of data reporting, and (3) acceleration of the

contractual process. With the exception of multiyear procurement, no single item appeared

to be significant. The majority of approved recommendations (64%) were categorized as

product requirements. Nine of those proposals dealt with reduced and tailoredI specifications invohing drawings, technical formats, and elimination of specific military

specifications. Seven of the proposals eliminated reports or certain data items in a given

report. Only one recommendation, a relatively minor one, was made to improve the

manufacturing process. This was not unexpected due the iriaturity of the program, FMC's

recent cost-cutting efforts, and the sole-source environment.

2. Apache Helicopter

The AH-64 Apache is a twin-engine, rotary-wing aircraft designed to provide direct

aerial fire in support of ground units [ 13]. The Apache can effectively perform both atLnight and under adverse weather conditions. It can be used against a wide variety of
targets, including armor. Current armament includes the Hellfire antitank missile system,

30mm automatic gun, and 2.75-inch rocket. The Apache also serves as the platform for the

Target Acquisition Designation Sight/Pilot Night Vision Sensor (TADS/PNVS). This

system acquires and designates targets in support of Hellfire and other guided munitions.
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The helicopter is produced by the McDonnell Douglas Helicopter Corporation I
(MDHC) at its Mesa, Arizona, plant. The Martin Marietta Corporation, in Orlando,

Florida, produces the TADS/PNVS system and General Electric (GE) in Lynn,

Massachusetts, manufactures the engines. The Army Aviation Systems Command

(AVSCOM) in St. Louis, Missouri, is the responsible government management 3
organization with specific program management responsibility assigned to the Advanced

Attack Helicopter Project Manager. 5
The Apache has been in sole-source production since April 1982. The current

MDHC, Martin Marietta and GE contracts are firm fixed price. The contract for the eighth

production lot was awarded in September 1989. A total of 539 aircraft were delivered as of

December 1989. Total procurement quantity is 807 with the last buy of 132 in 1990. Total

acquisition cost is approximately $11.8 billion.

a. Application of Could Cost n

MDHC also volunteered to participate in the Could Cost demonstration. To initiate

the effort, the Army and MDHC agreed on the following general approach (which was I
similar to that used on the Bradley FVS):

* MDHC with government assistance would develop potential candidates.

* The government and contractor team would scrub the list and approve
candidates.

* MDHC would submit proposals for negotiations.

* The government and MDHC would incorporate proposals into applicable
contracts.

The original MDHC focal point was the Apache program director who was very

aggressive and supportive of the Could Cost process. The current focal point, who works

in the logistics area within the project office, was assigned after the incumbent left his

position as program director and after the DoD lost interest in the Could Cost program.

The AVSCOM focal point came from within the cost analysis area and also served as

acquisition team leader that evaluated MDHC contract proposals on the Apache. i
As was the case with FMC, MDHC and the Army attempted to execute a separate

business agreement for Could Cost application. However, there was one major difference i
in that no standard sharing arrangement was made between the contractor and the

government because of the diversity in the types of benefits, savings, costs to implement, I
and risks. In December 1988, the Army and MDHC signed a memorandum of
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understanding (MOU) regarding the overall Could Cost approach. A copy of the

memorandum can be found in Appendix A. The memorandum of agreement specifying the

details was never negotiated. Recommendations that were implemented were incorporated

in the established contractual process.

Also, because of a shortage of personnel and the need for timely turnaround on the

proposals, the Apache project office contracted a consulting firm to evaluate and report on

the MDHC Could Cost ideas. The project office was then to use the consultant's report

[14] as the baseline for approving proposals and subsequent negotiations with MDHC.

b. Results

In July 1988, MDHC initially submitted 147 ideas [12] to AVSCOM for Could

Cost but did not estimate the potential savings. The Apache acquisition team in

coordination with other AVSCOM functional elements selected 58 of the ideas for possible

application and requested proposals from MDHC. The team segregated the proposals into

two phases. Phase I candidates did not require extensive preparation time and could be

proposed within a short period. Phase II candidates were much more complex and

required significantly more time and effort to develop and submit the detailed proposals. In

February 1989, MDHC submitted 8 candidates and followed-up with an additional 9 in
April 1989. Subsequently, two recommendations were deleted and three were added.

They also recommended that the remaining items be eliminated from consideration because

they could not identify any savings.

MDHC had estimated savings of about $6.7 million without multiyear procurement

or a*,ouL 1% of the estimated production contract cost. This was a sharp drop from the

originl MDHC estimates of about 5% to 10% of production costs. The demonstration

apparently never reached its potential because of instability in the production quantities that

repeatedly surfaced during the previous 18 months. The result was a cut in the total

procurement buy of 975 shown in the December 1988 SAR to 807 in the December 1989

SAR. In addition, the last buy now occurs in FY 90 rather than the previously planned FY

94 date. This reduction also obviated the need for multiyear procurement, which had been

estimated to produce about 12% in production contract savings. The breakdown of the

final 18 proposals is shown in Table 3.
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c. Observations

As a production program, the cost flexibility curve projects an average 5% savings I
in life-cycle cost. However, when Could Cost was introduced, the Army and MDHC were

already negotiating the buy for the eighth lot, which would have further decreased the 3
opportunity for saving. In terms of contract percentage, the MDHC effort was therefore

understandable given the cutback in production and ensuing loss of program momentum. 5
However, we should note that MDHC was generating cost improvements through the

Value Engineering program. Estimated production savings were about $13 million, which

would have more than doubled the Could Cost benefits, pushing up total savings to about

3%.

Table 3. Proposals for Reducing Cost of Apache I
Thousands

Number of of Then-

Process Recommendations Year Dollars
Requirements definition

Reduce specifications and standards 1 34
Eliminate unnecessary testing 4 1,953
Eliminate unnecessary data requirements A 456

Total requirements 2 2A4!U
Conversion/manufacturing

Control and limit ECPs 1 1.126
Business

Economic order quantities 2 1,227
Streamline contractual process
ECPs 2 789
Reduce internal documentation 1 267
Streamline organization, reduce meetings and travel I

Total business process a
Total proposals 18 6,694 1

The government also had performed a Should Cost on the FY 89 buy that resulted

in a reduction of about $100 million or about 16% of the MDHC proposed costs. These

results lowered the potential savings that might have been achieved under Could Cost. As

in the case of the Bradley FVS, we noted (1) we could not determine how much of the I
Should Cost savings could be attributed to a negotiation strategy, (2) properly structured

and implemented, Could Cost may have rendered the Should Cost effort unnecessary or, at I
least, significantly reduced in scope, and (3) estimates of Could Cost savings declined as

the recommendation came closer to being incorporated into the contract.
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3. Advanced Antitank Weapon System-Medium (AAWS-M)

We were particularly interested in the AAWS-M experience with Could Cost

because it appeared to have the most relevance to the expected Strategic Defense System

application. First, it was the earliest application of Could Cost. It was introduced in the

summer of 1988 during the later stage of the Demonstration/Validation phase and

incorporated as a requirement in the RFP for Full-Scale Development (FSD). Secondly, it

was a competitive environment with three contractor teams competing for the FSD and low-

rate initial production (LRIP) contract. Full-scale production would be competed between

the two contractors on the winning team. Third, specific Could Cost language was

included in the contractual process. It was an element in the RFP, as noted above, a

separate clause in the FSD contract, and incorporated specific financial incentives.

The AAWS-M consists of a reusable command and launch unit (CLU) and a missile

that is sealed in a disposable launcher container [ 13]. It is a portable antitank weapon

system, operated by one soldier, with a warhead that can be used against both conventional

and reactive armor. The CLU provides an integrated day/night sight and target engagement

capability in adverse weather. The system is intended for both Army (the lead Service) and

Marine Corps usage.

The prime contractors for AAWS-M are the Texas Instrument (TI) and Martin

Marietta team located in Huntsville, Alabama. However, much of the technical work is

being performed by both contractors at the TI facility in Denton, Texas. The team was

awarded the $170 million FSD contract in June 1989 after a competitive design validation

phase. The demonstrated technology was Imaging Infrared Fire-and-Forget technology.

The validation phase lasted 27 months and involved two other competing contracting teams:

Ford Aerospace-General Dynamics and Hughes Aircraft-Honeywell. The responsible

government management organization is the Army's AAWS-M Project Office, an element

of the Army Missile Command (MICOM), located at Redstone Arsenal, Alabama.

The current FSD contract is cost plus incentive fee (CPIF), but because the TI-

Martin Marietta team bid no fee, there will be no contractor profit during this phase unless

there is an underrun, which is unlikely. Both the contractor and the Army already project

an FSD overrun of $5 million, as reported in the 31 December 1989 SAR [15]. The LRIP

option will be fixed price incentive fee (FPIF). The Engineering Services portion of LRIP

will be exercised at cost plus award fee (CPAF). Technical Manuals, New Equipment

Training, and the Interim Contractor Support options will be exercised on a firm fixed price
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basis. An additional award fee will be given for performance against goals for design to U
cost and design to operations and support cost.

The current plan is for a procurement quantity of 70,550 that consists of 58,000 for i
the Army and 12,500 for the Marine Corps. The then-year dollar cost of the two LRIP

options scheduled for award in June 1992 and June 1993 are $165 million for 1,214 3
systems and $376 million for 6,144 systems. Total acquisition cost is estimated at $4.2

billion in then-year dollars. 5
a. Application of Could Cost

As previously noted, Could Cost was included in the RFP for FSD of the

AAWS-M. The focal point within the Army project office was the Deputy Program

Manager. Contractors were briefed on the purpose of the program and on implementation I
procedures before receiving the draft RFP. The final RFP included the following
provisions for FSD and LRIP (see Appendix B): 3

• FSD: Savings were shared in the CPIF portion of the contract at 25% for the
contractor and 75% for the government. For each approved recommendation, 5
the contractor's target fee would be adjusted for its share of the savings after
adjusting the contract target cost, target fee, and total cost for the total savings.

* LRIP: Savings were to be shared in the FPTF portion of the contract at 40%
for the contractor and 60% to be for the government. For each approved
recommendation, the contractor's share would be distributed by reducing the
firm fixed price by 60% of the savings. This encouraged the contractors to
propose changes to government requirements.

The incentive structure for the AAWS-M FSD and LRIP phases is shown in Table 4. 1
Table 4. AAWS-M Incentive Structure 3

Savings to
Contractor

FSD LRIP Comments 3
Contract clause CPIF FPIF Same contract

Could Cost 25% 40% Adds to fee and adjusts target cost

Value Engineering 50% 50% Savings direct to contractor-no I
fee impact

Underrun 50% 70% 3
Overrun 40%a 60b

a Applied against fee until exhausted, then paid 100% by the government. Contractor bid
FSD with no fee.

b Applied until price ceiling is reached, then absorbed 100% by the contractor.
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Could Cost proposals were included in the Cost/Price area for consideration by the
Source Selection Evaluation Board (SSEB). The priority of elements within this area were:
LRIP Option I Cost/Price; FSD Cost/Price; LRIP II Cost/Price; Could Cost Proposal
Savings; and Design to Cost (DTC) goals. The sum of the LRIP options are about double
the importance of FSD and these three elements are significantly more important than Could

Cost and DTC. Finally, Could Cost is much more important than DTC. Proposals were
submitted with not less than (NLT) prices to avoid much of the detailed cost documentation

typically required. Accepted proposals are included in the contract as separately exercisable

and independent options and require detailed supporting cost information for government

review and negotiation. Contractors may submit Could Cost proposals at any time.

One major drawback in providing summary-level recommendations during a

competition was that communication between the government and contractor was limited in
order to maintain a fair and open competition. As a result, government reviewers did not

always have sufficient details of the initial proposal to make an informed decision.

b. Results

The three competing contractor teams initially submitted a total of 65 Could Cost

proposals for evaluation by the SSEB and ultimate approval action by the Program

executive officer [ 12]. Following selection of the winning contractor team and its related
technology, the 16 Could Cost proposals submitted by the TI-Martin team remained in the
model contract for consideration by the project office. The major proposal areas were
(number of proposals shown in parentheses):

• Reduce specifications and standards (8)

* Reduce hardware requirements (1)

• Alternate program plan-schedule (2)

• Eliminate unnecessary data (5)

Eventually, they approved six proposals (specifications, 2; hardware, I; data, 3)
for full implementation at an estimated $.5 million in savings. Subsequently, a

recommendation to reduce FSD hardware was approved, which resulted in additional
savings of $.3 million.

c. Observations

The Could Cost savings were miniscule compared with the projected 15% in life-

cycle cost savings for a program beginning FSD. We attributed the somewhat
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disappointing results to several factors. First, the contractors reduced their costs because I
of the highly competitive environment for the FSD/LRIP award. As previously noted, the

TI-Martin winning team even bid no fee. Also, no recommendations were made to

improve the conversion process, which we largely attributed to the competitive process.

Secondly, the Army employed a team composed of functional experts from outside 3
the program office to streamline RFP for FSD. This resulted in a reduction in RFP content

from over 1,500 pages to just over 500 pages. The government program office felt this 5
reduced many of the non-value added requirements and hence limited the opportunity for

Could Cost savings. On the other hand, the TI-Martin team did not feel there were many

substantive streamlining changes. Since we did not review the before and after RFPs, we
were unable to estimate the effects of streamlining.

Finally, the Could Cost incentives may have been better structured in both the RFP

and the contract. Could Cost was given relatively little weight in the source selection

process. The focus of the three competing contractor teams was on winning the contract
award; Could Cost was clearly secondary. In addition, the financial incentives were not

favorable enough to encourage recommendations. Because there was a Value Engineering i
clause on the contract that offered a better opportunity for cost savings, it was best to

categorize a recommendation as Value Engineering rather than Could Cost. i

As of August 1990, two Value Engineering Change Proposals had been approved

with savings of about $200 thousand. An Engineering Change Proposal with the potential 3
of saving about $9 million had been submitted for approval about three months earlier but

had not been fully evaluated. 3
C. THE NAVY EXPERIENCE: TRIDENT II MISSILE

The Trident II (D-5) missile is a strategic submarine-launched ballistic missile

(SLBM) system intended to improve upon the performance of the Trident I (C-4) system

by providing increased accuracy and payload capability at equivalent ranges [ 16]. The I
Trident II's larger payload requires fewer submarines to achieve the same level of

deterrence. The prime contractor for the Trident is the Lockheed Missile and Space i
Company located in Sunnyvale, California. The responsible Navy organization is the

Strategic Systems Program Office (SSPO) located in Arlington, Virginia. The major 3
subcontractors are Westinghouse Electric, Sunnyvale, California, for the launchers;

General Electric Ordnance Systems, Pittsfield, Massachusetts, for the fire control; I
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IUNISYS Corporation, Great Neck, New York, for navigation; and Interstate Electronics

Corporation, Anaheim, California, for test instruments.

IThe initial missile production contract was awarded in April 1987 to Lockheed,

who has been operating in a sole-source environment since program inception. The threeIproduction contracts to date have been CPIF. The current procurement plan provides for

871 missile systems to be purchased through the year 2002. Total acquisition cost in then-

jyear dollars is estimated at $37.3 billion.

1. Application of Could Cost

The Navy SSPO formed a team of approximately 100 people from within its own

organization to conduct the Could Cost application. The effort lasted about six months and

cost an estimated $6 million to $8 million. The principal players included the team itself,

the Navy Plant Responsibility Office (NAVPRO), the prime contractor, and the major

subcontractors. The ground rules for the effort were threefold:

* Challenge all requirements and methods of doing business.

I * Do not compromise safety, performance, quality, reliability, and schedule.

* Understand risks.

The team was also directed to identify cost savings already affected within the

program, as well as current and planned requirements and processes for potential cost

savings. The baseline for measuring Trident II performance and Could Cost savings was

the Trident I missile program which, like the Trident II, was developed and built by

I Lockheed.

Recommendations were developed by the prime contractor Could Cost team, prime

Icontractor operating organizations, subcontractors, and suppliers. The four largest

subcontractors actively participated as partners with the prime. One of the key features of

the Navy approach was the detailed participation of the SSPO program manager (PM) in

the evaluation process. Every identified recommendation for change was reviewed by the

PM who had sole authority within the program office to disapprove an idea.

The SSPO team classified proposed changes into four major categories:

1 Procurement practices represent the contracting methods and procedures,
regulations, and other internal practices that may impede acquisition.

* Quality management is improvement in any part of the process that enhances
hardware quality. The improvement can reduce costs by decreasing the need
for monitoring activities such as testing and inspection.
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* Streamlining requirements involve the reduction of pertinent program needs to I
the absolute minimum.

" Producibility engineering involves improving manufact- , ',nity, testability, 3
and inspectability.

The SSPO also felt that the already established business structure was adequate to 3
handle the Could Cost implementation. Accordingly, no separate or unique incentive

structure was established for Could Cost. All recommendations approved for contract

implementation were incorporated into the existing contractual process in the same way as

any other proposed change.

2. Results

The team identified approximately $2.7 billion in savings, which consisted of $1.7 3
billion resulting from actions taken prior to Could Cost; $.5 billion in new savings and an

additional $.5 billion in projected multiyear procurement savings that have not yet been 5
approved. A summary of the savings by category and completion status is shown in

Table 5. 1
Table 5. Trident II Missile Could Cost (CC) Savings 5

Savings in Billions of FY 1989 Dollars

Process Prior to CC Actual CC Potential Total 1
Requirements definition

Quality management .190 . U
Conversion/manufacturing

Producibility .900 .050 950 1
Streamlining &M au 675

Total L500 .25 3o
Business

Multi-year procurement

Total recommendations 1.690 .460 .5 2.650
Source: Reference [171.

The SSPO identified three major actions associated with the prior-year savings.

First, in the quality management category, the $190 million estimated savings resulted from 5
adoption of a new approach for missile acceptance. The planned government acceptance of
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I the missile body was changed to the Navy field facility rather than at the contractor's plant.

This relocation eliminates such non-value added work as shipping, assembly and

disassembly, testing, and technical and documentation support.

The second principal prior-year action was in the streamlining effort thatIsynthesized two reentry vehicle designs into one. The new single design satisfied the

separate DoD and Department of Energy test requirements, resulting in a lower demand for

hardware that translated into savings estimated at $211 million. The third major action was

in the producibility area, where support equipment savings of about $100 million were

achieved through commercial applications, standardization, and adaptation of Trident I

missile test equipment for use on the Trident II. Value Engineering proposals implemented
during the development phase totaled 165.

The actions approved and implemented as the result of Could Cost and those that

generated the most savings were in the quality management area. The enhancements

consisted largely of reduced end-item testing for rocket motors, gas generators, ordnance,
and electronics. A key element in the rocket motor approach was the expanded use of

Statistical Process Control. The streamlining effort centered around reducing the number
of audits and cost reports. In the cost area, savings were realized by increased use of

existing contractor systems to satisfy the cost/schedule control system criteria. The
producibility savings were directly attributable to the selection of low-risk design changes.

Future savings of about $500 million were tied to a proposed multiyear
procurement (MYP). The MYP proposal projected savings from reduced contracting

efforts (about $10 million), from achieving economic ordering quantities (about $90
million), and for incorporating an optimum production rate (just under $400 million).

3. Observations

The SSPO estimated that the total of actual and personnel savings represented about

20% of the costs, 16% without MYP. These results are consistent with the cost flexibility

curve that would project a potential for roughly 15% savings. However, we were not able

to specifically assess whether the estimated savings reasonably reflected the opportunity for

savings. As previously noted, the standard for measuring savings was the Trident I, also

built by Lockheed. Since Lockheed had been operating in a sole-source environment for so
long, the predominant external measure of the efficiency of internal operations was left to

the government negotiation process.
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The Navy team approach was aggressive and personnel-intensive. We were i
impressed with the knowledge, understanding, and experience of the SSPO team leader,

Captain John Mitchell, whose principal job at the time was the Director of the Technical 3
Division. He emphasized the need to distinguish between types of weapon systems and to

thoroughly consider and integrate its operational requirements into the cost evaluation 3
process. These factors drive acceptable levels of program risk.

In the case of strategic missiles launched from a platform located at sea, 3
performance risk should be very low since readiness and reliability are of paramount

importance. This requirement necessitates a more conservative response to change and i
innovation to ensure that the needed performance is not compromised. Performance risk in

the current environment is based on test results which, for missiles, is particularly

expensive because the test articles are consumed. Therefore, program changes that I
necessitate any new or additional testing are usually more costly than programs such as
aircraft that have reusable systems. I
D. THE AIR FORCE EXPERIENCE: B-2 BOMBER

The B-2 is a flying-wing aircraft powered by four turbofan engines that provide

19,000 pounds of thrust each. It has twin weapons bays with a total payload capacity of I
50,000 pounds. The B-2 design incorporates special shaping and radar absorbing

materials to reduce its radar cross-section. These composite materials must use new and

higher risk manufacturing technologies [ 18].

The Air Force B-2 Systems Program Office (SPO) located at Wright-Patterson Air

Force Base manages the program. The prime contractor is the Northrop Corporation's B-2
Division located in Pico Rivera, California. General Electric in Evandale, Ohio, is the

engine manufacturer. 7Te two major manufacturing subcontractors are Boeing in Seattle, I
Washington, and Vought in Dallas, Texas. Final assembly and systems integration of the

aircraft is performed by Northrop at the government-owned facility in Palmdale, California. i
The first flight of the aircraft occurred in July 1989.

The original Air Force plan was to procure 6 development and 127 production 5
aircraft. The B-2 has been in Full-Scale Development since 1981 and in a sole-source

environment since the beginning of the program. The FSD contract is a CPIF contract. i
The production contracts are fixed price incentive fee (FPIF). As of June 1989, the total

acquisition cost was estimated at $70.2 billion in then-year dollars after adjusting for $6.3 5
billion in cost savings that are described in the next subsection. Recently, the B-2 has been
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undergoing a major restructuring to accommodate a total buy of 76 aircraft, which

represents the revised DoD position, although the final quantity buy is still very much

uncertain because of the extensive congressional debate on the issue.

A key facet of B-2 acquisition costs is the large subcontractor and supplier

component, which comprises between 60% and 70% of total costs. It was essential that

any efforts at cost reduction must specifically target these costs.

1. Application of Could Cost and the Cost-Reduction Initiatives Program

The Could Cost application primarily resulted from the work of a special Air Force
team that convened in April 1988. The team consisted of over 40 functional and

management experts who had considerable acquisition experience. The expertise largely
centered on the manufacturing, engineering, program control, and contracting functional

areas. Their effort lasted just under two months. Given the extensive and comprehensive
cost-reduction approach used by the team, the Air Force elected to use the work of the team
as its Could Cost application. However, we should also make clear that the Costello

initiative had no discernible effect on the work or the results of the team.

The FY 1988 Defense Authorization Act required DoD to establish a cost,
performance, and management initiatives program for the B-2 program. The act also

required the B-2 SPO to report annually on the status of all its cost-reduction initiatives and

to develop a computerized data base to share and exchange data with Northrop. Given the
congressional mandate and the potential for cost growth, the SPO and Northrop established

a cost-reduction initiatives (CRI) program.

The work of the Could Cost team served as one of the elements for

institutionalizing the cost-reduction process within the B-2 program office and Northrop

Corporation. The SPO and Northrop signed a business agreement using the basic

Industrial Modernization Improvement Program (IMIP) as its foundation and extending the

structure to every possible idea to save costs. A copy of the original agreement can be

found at the beginning of Appendix C. At the end of 1990, the SPO and Northrop were

close to finalizing a new draft agreement that was designed to streamline and to better

structure the original version. A draft copy of this new document is also found in

Appendix C.

With strong encouragement from the SPO, Northrop eventually made similar

arrangements with its major subcontractors. The agreements described the processing of

cost-savings initiatives and provided ranges of incentives that varied according to the type
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of recommendation and the source of funding. For example, if the government paid for the I
investment, all savings accrued to them. If the contractor used its own corporate funds, all

savings are generally returned to the contractor until his investment has been repaid. Then 3
the contractor earns a return on investment that averages about 25%. The contractor can
also receive up to 37.5% return on investments made exclusively with its funds. All the 3
savings beyond the negotiatcd level go to the government.

Northrop used an MOU that was not contractually binding and interim and final 5
business agreements that were legally enforceable. Examples of each of these documents

are located in Appendix C. We should also point out that the SPO did not use a separate 3
Value Engineering (VE) clause since the business arrangement was viewed as

encompassing VE as a subset. The SPO viewed VE by itself as being too narrow and

restrictive. I
Today, the SPO employs a cost-reduction team with representatives from each

major functional division. The team meets regularly on a biweekly basis and with
Northrop once a month. Northrop also has established a separate cost-reduction group that

oversees the internal corporate process and meets on a weekly basis. Another key feature U
of the SPO process is the streamlined approval structure to implement proposed changes.
A mini-board consisting of the division chiefs from engineering, manufacturing, I
contracting, and program control and a representative of the SPO Director has the authority

to approve cost-reduction proposals. As a result, recommendations to lower costs can be

approved within one day if necessary.

2. Results n

The team initially identified $6.3 billion (then-year dollars) in acquisition cost- I
reduction initiatives. This total consists of new savings identified by the team. No credit
was taken for any recommendations and attendant savings that were approved prior to this

study effort. Thus the MYP initiative only shows $358 million in savings because $1.2 !
billion had already been estimated for this initiative. The team, however, projected the total
cost reduction at $1.6 billion resulting in the $.4 billion difference. I

The $6.3 billion total represented about 8.3% of the $75.8 billion in acquisition cost

reported at that time. Excluding the multiyear procurement initiative, savings were at about 1
7.8%. The following were the major categories of savings segregated by the three
weapon-system-related processes: £
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Estimated Savings
(Millions of Dollars)

Requirements definition process
Enhance schedule 1,096
Streamline and tailor contract 5
Reduce data requirements 41
Security i52

Total L31
Conversion/manufacturing process

Design changes 912
Manufacturing producibility 522
IMIP projects 448

Total LM82
Business process

Multiyear procurement 358
Support Equipment-EOQ 71
Should Cost

Overhead 1,340
Direct
Sourcing of suppliers 170
Competition threshold 43
Component breakout 971
Pooled procurement 88
Raise cost and pricing threshold 24
Reduced audits and surveillance 45

Total 21W

Total of all initiatives 6 _293

The team's estimate of cost savings was obtained in July 1990 and was valid for the

original initiatives; however, subsequent program changes in quantities and schedule have

eliminated some of the savings and lowered others. In July, the savings were being

estimated for a buy of 75 aircraft, which was expected to be reduced by about one-half.

The team's recommendations were implemented through the established contracting

structure; no special procedures or clauses were developed for Could Cost. In terms of

government financial motivation, an informal agreement within the Air Force allowed the

program office to retain cost savings within the program for unfunded requirements and

other initiatives that required an up-front investment to reduce costs.

The Could Cost study effort represented a broad look at general categories of

savings. The savings accounted for on the ongoing CRT program represented specific
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initiatives that could be traced to instant and future contracts. As of November 1, 1989, the I
CRI program showed $3.6 billion in actual savings and an additional $2.5 billion in

potential savings, including $2.2 billion for multiyear procurement. 3
3. Observations

The SPO and Northrop personnel we met were highly motivated and optimistic

about the CRI process and the opportunity for savings. Clearly, the process had developed

into an important part of their culture. The CRI process was also well structured and

documented, which allowed it to successfully withstand the scrutiny of government I
auditors.

Initially, we were limited in our ability to review the B-2 cost-reduction process

because of the limited access to the program. During the past year this became less of a
problem as more information was made available to the public. We also noted that highly

visible programs such as the B-2 receive priority in personnel selection and assignment.

As a result, such programs tend to attract the most competent, experienced, and motivated

individuals, which should improve results in terms of cost reduction.

The B-2 cost-reduction process was the only program-wide "umbrella" approach

we observed that was being applied on a continuous basis. However, we could not 5
determine with certainty whether the cost-reduction process would have been

institutionalized and made a part of the SPO and corporate culture without the congressional 3
mandate. We suspect that it would not have, at least not with the same emphasis and depth

of coverage that currently exists. High-level management interest and involvement in cost

reduction outside of the SPO process causes the SPO director to take action.

The recommendations highlighted by the SPO and Northrop included the need to

obtain ongoing management support and develop a top-down strategy, which requires a

change to the organizational culture. The cost-reduction program must also be integrated

with other programs, should be implemented concurrently at prime contractor and

subcontractor facilities, and requires acceleration of the evaluation and decision-making

cycle. The SPO enjoyed a significant advantage in its ability to contract without having to 3
obtain approval from outside the program office. This encouraged innovation in

contracting approaches, streamlined and requires accelerated the approval process, and

generally facilitated the cost-reduction process. Without this contracting authority, the CRI

process would likely be much less successful. 5
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E. FINDINGS

Our review of the model programs for Could Cost yielded the following findings:

* The potential savings resulting from a cost-reduction process is much greater in
a sole-source environment than in a competitive environment. The conversion
and business processes are largely improved and made more cost effective by
the motivation to win the contract award, provided that costs are a major
consideration in the source selection process. In a competitive environment,
recommendations to reduce costs tend to focus on the product requirements
process. The sole-source contract offers the opportunity for significant
savings in all three processes, i.e., requirements definition, conversion/
manufacturing, and business. Skillful negotiation of contract terms by the
government is essential to obtain a fair price, i.e., a price that the competitive
market would yield for similar work. An effective negotiation team must be
well prepared with a thorough fact-finding audit and supplemented, as
appropriate, by a Should Cost analysis.

" Cost savings resulting from suggested improvements in technical
requirements, the conversion process, and acquisition strategy have the largest
impact on total costs and must be achieved primarily during the Concept
Exploration, Demonstration/Validation, and early FSD phases. While the latter
part of FSD and the Production phase can have dramatic effects in terms of
cost growth, they do not offer a major opportunity to effect new savings.
When a program reaches production, recommendations to reduce costs center
primarily on data requirements. However, the realized savings are not
typically large because the bulk of the costs is associated with establishing the
process to produce the data and has already been incurred.

" Acquisition initiatives such as Could Cost, Value Engineering, and different
contract incentives mean different things to different people. The myriad of
initiatives and potential for varying subjective interpretations further complicate
the process and can be a barrier to maximizing total program cost reduction.

" Current cost accounting systems are not very useful in segregating and
categorizing value-added and non-value added costs. Such information could
increase the opportunity for savings in FSD and, particularly, in Production.
Overhead, already the largest cost element, continues to increase as a
percentage of costs and offers the greatest potential for eliminating non-value
added costs as a program matures.

" The cost reduction process is most effective when the bulk of the responsibility
and authority for management and approval reside within the program office
given appropriate motivation and oversight.
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F. LESSONS LEARNED U
We identified six major lessons learned from our review of the model programs. i

We believe these lessons accurately reflect the composite results from the model

applications. The first lesson summarizes the overall approach to be taken for cost

reduction. The remaining lessons describe the means for effectively implementing the

approach. In the descriptions below, we try to acknowledge any significant differences of

opinion arising from among the five programs. Generally, our points of contact within the I
model programs agreed with our summaries, although there was some disagreement on

individual lessons or parts therein. For example, the Navy point of contact felt that the 3
existing contract structure was sufficient and, when used appropriately, provided adequate

incentives to the contractor. Hence, he did not see a need for specific Could Cost or cost-

reduction language in the contract.

A cost-reduction strategy is needed that employs both general and specific
methodologies. The general methodology is intended to address all available I
cost-reduction techniques to improve the acquisition process, including
reducing requirements, improving the contractors' internal processes and I
producing a more cost-effective business environment. This establishes the
general framework that serves as the departure point for the detailed program
and related contract analysis and application. Each major phase of the 1
acquisition process is evaluated for cost reduction by potential application of
each relevant technique. The specific methodology involves incorporating
specific provisions in the contractual process that encourage cost reduction.

* To be successful, any cost-reduction initiative requires the support and
involvement of high-level management. Effective cost reduction can occur only I
when all of the key individuals from both within the government and the
contractor are involved. It would be futile to implement such a strategy
without the support of top management. Too many changes, both perceived
and real, are needed to proceed without a firm commitment from management.
Personnel involved in weapon system acquisition typically have more work
demands for their time than time available. Management, by establishing a
high priority for cost improvement, can focus workers' efforts to produce the
desired results. After program inception, management must follow up and stay 3
actively involved to maintain the necessary emphasis. Ultimately, this attitude
must be instilled throughout the organization and made a real and important
part of the organizational culture. I

* Any cost-reduction strategy should be developed and applied as early as
possible in the acquisition cycle. Early application provides the greatest
potential for decreased costs. Cost reduction is also an ongoing process where
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the initial strategy should be followed up by periodic assessment and additional
application of the available techniques. The specific timing for the individual
techniques within the overall strategy will vary by type and program phase.

An ad hoc team of multifunctional experts should be used at selected times to
develop specific recommendations for cost improvement. The use of a

functionally integrated team of acquisition experts is very valuable in
generating cost-cutting ideas. The team is most effective when it receives the

cooperation and active participation of those responsible for the program to
encourage necessary implementation and follow-up. The extensive time and

effort involved in using teams demands that they be used on a limited and
selected basis such as in RFP streamlining, Should Cost, or in conjunction
with major program milestones.

There is some difference of opinion about whether the team should be formed

from within or outside the program. The principal argument for using internal
program office personnel is that such personnel have more knowledge of and

experience with the program than outside personnel, who usually must devote
considerable time to become familiar with the program. On the other hand,
outside personnel would bring a more independent, objective, and broader
perspective. Our preference is for a combined internal/external team that
obtains the benefits of both approaches.

Incentives should be established for generating cost savings that benefit both
the government and the contractors. Actions that result in savings should

evolve on a two-way street where both sides participate in a win-win situation.
One-way streets put both parties on a collision course that will result in the
failure of the cost-reduction process. Savings generated by contractors can be
partially and directly returned to them (e.g., Value Engineering) or used as an
evaluation criteria in a competitive environment. In either case, the government

benefits. The responsible government program office should be allowed to
retain its share of the savings within the program to the maximum extent

possible to allow for financing the unfunded requirements.

The government cost-reduction evaluation process should be streamlined.

Contractor recommendations to decrease costs should be evaluated and decided
upon promptly. In the Services' Value Engineering processes, several

examples can be given of the evaluation and implementation processes

dragging on for several months to well over a year. We also observed long
contractual processing lags in the Could Cost demonstration programs. These
delays send the wrong message to the initiating contractor (and to the

government) and, if widespread, are almost certain to derail the program.
How serious is the project office about cost reduction if the recommendations

receive a low priority for action?
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We noted one other factor that affects the other lessons learned and their capability I
to achieve cost savings. The opportunity for cost reduction should theoretically be higher

in a sole-source environment. Competition among contractors should result in more I
efficient internal operations in order to bid a low enough price to favorably affect final

selection. However, the cost of establishing and maintaining that competition must be 3
reevaluated as a program matures, particularly into the Production phase, vwnen the

potential benefits decline dramatically. 3

5
U
I
I
I
I
I
I
I
I
U
a
U

50

I



IV. PROPOSED COST-REDUCTION STRATEGY

What are the critical factors involved in reducing costs? How can the factors best

be transformed into a structured action-oriented program that government and contractor

acquisition organizations and personnel will want to implement? When should the cost-

cutting actions be taken to obtain the maximum return? We try to answer these questions

by proposing an integrated method for enhancing weapon system affordability that we refer

to as a cost-reduction strategy (CRS).

As previously mentioned, we endorsed the broad interpretation of Could Cost as an

umbrella approach to cover all reasonable methods to reduce, control, and manage costs. A
myriad of cost-reduction techniques are available to acquisition managers for application to

specific programs. These techniques may have varying degrees of effectiveness depending

on how and when they are applied, the particular incentives selected for implementation,

their interrelationships, and their ability to be integrated into the total program.

Most of the guidance on policy and implementation deals with each technique as a

separate process. Our objective in formulating a CRS for the Strategic Defense Initiative

Organization (SDIO) was to provide for consideration of all the techniques and application

at the most favorable time, to encourage effective participation by the government and

contractor sectors alike, and ultimately to achieve the lowest cost and highest quality

product.

In developing the CRS for SDIO, it became apparent that the basic framework and

structure would be useful for other acquisition programs in their cost-reduction effortc. In

this chapter, we describe the CRS building process and the resulting foundation for specific

program application. We first examine the factors that are consistently asseciated with

lower costs. We then specify a taxonomy of current acquisition initiatives to reduce costs,

assess its structure and incentives, and identify potential areas for improvement. We

propose the CRS as an overall approach to improve the cost-reduction process and describe

how it fills the gaps in the present system. We describe, in detail, the three CRS phases

that provide a map from the general structure to the specific program and contract

application. The chapter concludes with a summary of the major benefits and weaknesses

of CRS applications along with a brief assessment of the potential of the CRS-Is it worth
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the time and effort? Chapter V describes how we used the foundation constructed in this I
chapter to tailor a CRS plan for use by SDIO on a particular program.

A. REDUCING PROGRAM COSTS

Substantive reductions in weapon system program costs cannot be achieved without 3
addressing many complex issues that cut across organizations and functional disciplines.
Effective cost cutting entails examining the specific needs and operations of the targeted 1
program. This approach contrasts with arbitrary fixed percentage cuts, which may achieve

short-term savings, but are not efficient, particularly in the long term. The purpose of this

section is to describe an overall framework that can be used in developing and applying a

cost-reduction strategy to a particular weapon system acquisition program.

Efforts to improve the cost position of any given acquisition program are largely

dependent upon organizational culture, knowledge, and motivation (both organizational and
individual) to achieve common goals. We have further subdivided these success factors as

follows:

Culture: 5
- Across-the-board organizational commitment

- Staying power: emphasis and follow-up for continuous process
improvement

Knowledge:

- Individual program acquisition process

- Cost-reduction process

Motivation: The right incentives.

We focus on understanding the cost-reduction process, developing suitablei

implementation strategies and establishing appropriate incentives that encourage cost

reduction on a recurring basis. Program-specific knowledge, commitment, and staying

power are only briefly mentioned because they are largely self-evident concepts.

1. Cost Reduction: The Factors

The CRS is not a stand-alone function developed independently of the acquisition

process. There is no "cure all" for achieving lower costs. Rather, CRS is a pervasive i
concept that must run through the entire organization and its operations and, most critically,

be internalized by the personnel. Successful weapon system programs seem to display -

common factors that usually contribute to favorable cost patterns.
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A number of major factors are typically related to lower costs. These factors

establish the links among performance, technical, and business requirements and their

related processes as they affect costs. The factors should be considered in every significant

program action that affects cost. This requires both an awareness and willingness to

routinely apply the factors. A prime objective in recommending the continuous use and

application of the factors is to elevate the importance of costs in program decision making

to a level commensurate with technical and schedule performance. The effects of cost must

be a major consideration of all acquisition personnel whether it be manufacturing,

engineering, contracting, or any of the functional disciplines.

Based on our review of the general literature and numerous discussions with

government and industry leaders, we identified five principal factors, which when present,

can cause costs to be lower than they otherwise would be: effectiveness, efficiency,

stability, simplicity, and innovation. All the cost reduction factors are interdependent and

interact with one another; and, to some extent, they compete with and balance each other to

attain the common objective of keeping the first factor, effectiveness, in alignment. These

relationships are graphically depicted in Figure 3 and discussed individually in the

remainder of this section.

Stability __ Simplicity

__ __Effectiveness

Innovation Efficiency

Figure 3. Cost-Reduction Factors
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a. Effectiveness: Output Versus Expectations 3
Effectiveness refers to how well the final product of an organization satisfies

customer requirements. It encompasses such other factors as availability, reliability,
maintainability, and supportability. Effectiveness also includes the element of quality that

represents the degree of excellence in the product in terms of the other effectiveness factors. 5
Quality has a direct bearing on the other effectiveness factors, which, in turn, affect costs

as described bzlow. In addition, when one of the other four cost factors change,

effectiveness has to be reassessed to ensure continued fulfillment of weapon system

requirements. I

b. Efficiency: Input Versus Output

The second factor, efficiency (also referred to as productivity), measures the use of 5
all input and conversion resources required to produce a given output. For example, if

output is held constant, efficiency increases as the quantity and cost of resources decline. 5
First and foremost, efficiency requires the reduction and elimination of non-value added

work. Efficiency can also address value added effort as new and better technologies

(including automation), procedures, and practices, are applied to the conversion processes.

The role of quality is critical to efficiency. Quality can be viewed as the intersection 1
of efficiency and effectiveness in anything an organization does. If the output requirements

are maintained, increases in efficiency will translate into lower costs. If output does not

meet established requirements, corrective actions will have to be taken that result in U
inefficiencies and higher costs. For example, production rework is a non-value added cost

that was incurred because of a defect (ineffective because of poor quality) had to be 3
corrected to create output that meets requirements.

The cost of poor quality is often underestimated when it is narrowly viewed to be a 3
production problem only. The real costs associated with correcting quality deficiencies go

well beyond the factory floor by generating more paperwork, more inspections, more 3
management, and more engineering. Quality problems that are undetected in the plant and

only discovered after the product reaches the customer are even more costly. These defect, 3
result in increased returns and distribution costs, including transportation, storage, and

marketing, plus all the other costs that occur within the plant. Poor quality should also

ultimately reduce sales as customers look to alternative sources of products. The option to I
look for alternative sources is somewhat limited for DoD because of the declining number

of defense firms. Finally, and most importantly, poor quality realized while a weapon I
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system is in operation can hamper mission success, jeopardize safety, and even cause the

loss of an entire system.

c. Stability: The Right Environment

The third factor, stability, refers to continuity characterized by the absence of

significant changes in technical, schedule, and cost requirements both individually and

together as part of the total integrated program. The technical category includes the mission

performance requirements as specified by the operating command; weapon system design

and configuration to include specifications, standards, materials and components;

manufacturing process design to include fabrication, factories, and equipment; and logistics

support system requirements to ensure timely distribution and field operation.

Schedule stability means reasonably attainable milestones and deliverables that

reflect the planned level of funding and technical achievement. Proper scheduling requires

continuous and realistic evaluation each time a significant change occurs in either the

technical or funding baseline. Accelerated and overly optimistic schedules will eventually
increase costs. On the opposite end, stretch-out of the established program schedule will

also result in cost growth.

Cost stability combines realistic estimating and budgeting that results in a funding

profile that reflects the current technical and schedule baseline. Cost stability also involves

a continuous process that demands particular attention in maintaining balance between the

current cost estimate and the budget because these are generally separate functions

performed by different individuals within DoD.

Instability, as seen in the number of changes in engineering proposals, funding,

schedule, quantity, and technical requirements, has dramatic effects on costs. For

example, a recent article on budget instability [ 19] emphasizes the dramatic cost effects of

changing budgets. He asserts that during the past 20 years through 1988, the Navy budget

would have bought 15% more in forces with the same amount of dollars if the funds had

been made available on a planned and consistent basis.

Changes are best absorbed in the earlier stages of a program, which are structured

for change and improvement to designs and processes. While the number of changes

typically decrease over time, their impact on costs becomes increasingly higher with

changes in production being very expensive. For example, Calkins et al. [20] point out the

specific difficulty in making design changes as the program matures, as shown in Figure 4.

This difficulty translates into higher costs.
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High

Opportunity Difficulty
for Change of Change

I

I
Low

Idea Prototype Production

Concept Plot Customer 3
Source: Reference [20].

Figure 4. Degree of Difficulty of Design Change Versus Time I

d. Simplicity: Facilitates the Input-to-Output Conversion I
Simplicity, the fourth factor, can be described as the absence of or freedom from

complexity. Complexity adds processing costs to products by requiring more coordination

and integration as well as additional time to learn, operate, and manage. The primary

advantage of simplicity lies in the opportunity for markedly increased understanding of the I
underlying systems, methods, procedures, ax.d operations that cause costs to be incurred.

Enhanced knowledge and awareness expands the ability of the organization to identify and 3
eventually eliminate non-value added work. Simplified processes can also mean faster

employee learning, increased employee participation in generating recommendations to 3
improve, and more flexibility and adaptability to change.

Simplicity cuts across the entire weapon system acquisition process. It starts with 3
requirements that must be realistic, reasonably achievable and responsive to mission

objectives. Such requirements are based only on the known and expected military threat

and appropriately estimate only the needed capability to respond. Simplicity also means

designs that meet engineering performance standards and can be readily adaptable to a

simplified manufacturing process. Designs that are simple have fewer parts and are easier I
to manufacture and assemble. Simplicity in the manufacturing process results in a better
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plant layout, easier identification and elimination of bottlenecks, and more efficient laborers

who need less time to learn, react, and implement.

The advantages of simplicity in design and manufacturing carry over into the
logistics support systems where maintenance, costs of spares and repair parts, and training

should require less resources. In addition, even simplified information systems, at least in
terms of customer products, can provide for better focus on those items that have the most

effect on the acquisition process, i.e., input, conversion, and output.

e. Innovation: The Path to Continuous Improvement

The fifth and final factor, innovation, is the development and application of new
ideas approaches, methods, procedures, and practices across the entire requirements

definition, design manufacturing, and business processes. Any improvement that meets
the final customer's needs in a more efficient and cost-effective manner will be identified,
evaluated, and implemented, as appropriate. Continuous process improvement demands
innovation or new and different ways of improving performance.

One of the primary elements in innovation is new technology that can improve the
knowledge, methods, and equipment used in the input-to-output conversion. Technology
includes information about the characteristics and quality of the end product as well as the
conversion processes that produce it. Process technology applies to both the
manufacturing process and the indirect support structure (overhead and G&A).
Technological advances typically result in increases in technical performance, more efficient
use of resources for a given technology and reduced conversion cycle. While technology
can reduce costs if the technical, schedule, and budget elements are held constant, there is
usually a tradeoff between improved performance (and sometimes schedule) and costs.
This tradeoff ordinarily favors the performance side, which often causes costs to rise.

Increases in cost in exchange for needed technical capabilities may be reasonable
and expected if utility exceeds cost. However, the main problem frequently found when
this type of analysis is performed is the overstatement of marginal utility and the

understatement of estimated costs. Finally, innovation also includes different management
approaches, e.g., Total Quality Management (TQM) and concurrent engineering, used to
direct and control resources so that program objectives are attained.
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2. Factor Success: Making It All Work Together m

Substantive program actions must not be made in a technical and schedule vacuum

if the leadership and management are serious about cost consideration. It is our view that m
all significant decisions or activities affecting a program should include an analysis of the

cost-reduction factors and their likely impact on program costs. Obviously, this does not m

preclude decisions that iicrease costs, particularly in those instances where mission success

or safety are involved. However, it does mean that the responsible program personnel will 3
more fully understand the cost implications of their decisions. Thus, our CRS proposes

that the cost-reduction factor be analyzed in two dimensions:

" Selection and application of the cost-reduction techniques that are also referred
to as the acquisition initiatives

• Ongoing program decisions that affect costs (e.g., engineering change
proposals).

The success that factors have in achieving cost reductions are dependent on three m

conditions: (1) the particular technique selected and its related implementation cost, (2) the

timing of the application of the individual factors and techniques during the acquisition life 3
cycle, and (3) the extent to which the factor already has been integrated into the program.

While the factors generally result in reduced costs, they still must be evaluated from a 3
cost/benefit analysis standpoint to ensure that the means to achieve them are still cost-

effective.

The marginal utility of a factor in terms of cost reduction declines with the degree to

which it is applied in the program. The potential for the greatest savings exists when a

factor is initially introduced. Gradually, the cost of attaining a factor increases and the

benefit obtained decreases to the point where continued application actually results in
"negative savings" or increased total costs. For example, the cost of using additional new

technology as a program matures yields decreasing returns on performance, so the slight

increase in benefit becomes less than implementation cost. 3
3. Current Approaches: The Acquisition Initiatives 3

DoD has developed and implemented a myriad of individual acquisition ipitiatives

over the past several decades to improve cost performance. These individual techniques are 3
applied to weapon system programs through the government process (largely requirements

definition), the contractor process (largely conversion/manufacturing), and the contractual

process (business) that establishes the formal relationship between the government and

contractor. The objectives for applying the initiatives can be to achieve lower costs, higher
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quality, or improved performance. Our focus, of course, is on lowering costs while

maintaining or even improving performance and quality. This cost-reduction environment

is shown in Figure 5.

Acquisition/Cost-Reduction Weapon Program
Initiatives

-TOM
- Value Engineering Government Process
- Performance-Oriented Specifications
- IMIP
- Design to Cost
- Multiyear Procurement

Concurrent Engineering Apply _Contractual
- Reduce Oversight IProcess
- Computer-Aided Design
- Computer-Aided Manufacturing I

Application Objectives
- Lower Costs Contractor Process
- High Quality
- Improved Performance

Figure 5. Cost-Reduction Environment

We developed a taxonomy of cost-reduction techniques as shown in Table 6 based

upon a survey of available literature and our experience with the Could Cost model

programs. The techniques are categorized first by the process model (see Figure 1)

consisting of the product requirements definition (output) process, the manufacturing

process (conversion), and the business process (input and business environment). The

business process combines two elements because the input stage is essentially a business

function consisting of procurement of materials and services from external sources, e.g.,

subcontractors and second-tier suppliers. The next subdivision within the process
generally refers to the major functions being performed in that stage. A brief description of

the techniques can be found in the glossary at the back of this paper.

The value of each technique stems from its capacity to extend the factors of

effectiveness, efficiency, stability, innovation, and simplicity throughout the weapon

system program and the related acquisition organizations. Much of that capacity revolves

around the timing of the application of the technique, which is described in Section B of

this chapter.
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a. How Are the Techniques Tied Together?

We were unable to identify within DoD any common thread that held the acquisition

techniques together in the form of an overall strategy, methodology, or system to address

all the alternatives and to collectively produce the maximum possible cost savings. I
Apparently, these considerations are left to the discretion of the individual program offices

and their interfaces within the government bureaucracy and, to a lesser extent, the affected 3
defense contractors.

Within the DoD program office and related contractor environment, we have not

observed any comprehensive or extended integration of the cost initiatives into a cohesive
plan that can be effectively employed in the program management plan and the contractual 3
process. Typically, the initiatives to lower costs are primarily subject to individual analysis

and thus can be found piecemeal throughout the acquisition process.

The dispersion of cost-reduction information probably results from the functional

orientation of the DoD process and its attendant organization. As previously discussed,

there are numerous and varied techniques that may be applied to reduce costs. The I
responsibility for developing, implementing, overseeing, and evaluating the effectiveness

of a given initiative normally resides with the functional unit. For example, the Industrial
Modernization Improvement Program (IMIP) usually would be managed by the
producibility or production office, and the test program, by the test and evaluation 5
organization. Each of these programs has very significant cost implications that must be
considered and included in a system cost-reduction approach. 3

It appears that the greatest potential for variation occurs in those activities that

specify contractual, technical, and data requirements where responsibility is spread across

many different functional entities. Consequently, the request for proposals (RFP) and the

contracting processes represent a major opportunity and target for a structured and

integrated approach.

b. The Incentives: What and Where? 5
The incentives available to the acquisition community to promote the successful use

of acquisition techniques are predominantly financial and apply to the contract. Such 3
contractual incentives include award fees, incentive fees, direct return to the contractor of a

percentage of the savings from approved and adopted recommendations, profit, and, I
probably the most important, actually winning the contract. These incentives, if
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successful, eventually affect overall company profits, stock value, financial health,

corporate stature, etc., and establish a basis upon which employees may share in the

reward process. A portion of the increased profits are available for distribution in various

forms to the individual contractor employees who ordinarily have excellent opportunities to

earn additional compensation through such mechanisms as bonuses, salary increases, and

promotions.

The incentive structure for government personnel to reduce costs is not nearly as
cogent or persuasive. In the absence of the profit motive, program offices can only reap

some economic benefit if they are allowed to retain some or all of the generated savings for

other uses within the weapon system program such as unfunded requirements. The lack of
firm material motivation carries over to individual government personnel, where direct
financial incentives are limited and typically found in the formal suggestion program.

Indirect rewards in the form of career progression for both military and civilian personnel

or annual cash performance awards for civilians are the only known financial opportunities

available.

On the other hand, we noted that the existing structure often presents government

personnel with strong disincentives to conducting business prudently and cost-effectively.
Frequently, such personnel quickly learn that they are expected to create close to a risk-free

environment with available funds for their program or area of responsibility. This zero-risk

criterion can result in expensive and unnecessary overlay of program controls and

contractor surveillance systems.

4. Areas for Improvement

Most of the initiatives listed in the taxonomy of cost-reduction techniques are well

established processes within the acquisition community. We identified two major areas

where new initiatives involving changes in current policies and practices could improve

cost reduction results:

Development and use of a systematic and integrated strategy and approaches to
assess and apply all the cost initiatives

Use of new and additional incentives to promote cost reduction.

The next two subsections describe the areas where we can offer specific

recommendations, and propose other considerations for the incentive structure that require

additional study.
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a. General Strategy 5
We identified the need for a general application strategy from our reviews and

observations related to program office operations. While our focus here is on the 3
government side, we believe that a similar need exists on the contractor side as well. As

previously noted, functional dispersion and fragmented responsibility for the acquisition I
initiatives make it difficult to optimize the potential for cost savings. There is generally no

single individual or organizational unit that is responsible for all the techniques. One 3
viewpoint is that this kind of cost visibility properly lies within the domain of the program

manager or the principal deputy. However, it is unlikely that this individual will have the

necessary time to identify, evaluate, and directly implement all the appropriate techniques at I
the right time.

As a result, the program manager should have a framework that allows for

delegation but at the same time provides the means for effective management and oversight.

The framework should also serve as the point of departure for the more detailed and

program-specific analysis that must be accomplished in conjunction with the functional

experts. This also requires the establishment of a designated focal point to lead, manage, 3
and coordinate the program effort. It must provide for integration of all the initiatives that

have to be considered individually and collectively to maximize total program cost savings.

Finally, the individual tools within the framework must be applied systematically and on a

recurring or continual basis in response to program dynamics. e

b. Better Incentives

The development and implementation of an appropriate incentive structure for both 3
the contractual and internal government processes is a very difficult and complex task. In

both cases, incentives must be established for both the short and long terms and be 3
consistent. Failure to consider either adequately usually results in a less effective solution

and higher costs. We have confined our specific incentive suggestions in this subsection to

the contractual process and will cover our other concerns in the next subsection.

The first critical step in formulating an incentive approach is to identify those

actions you are trying to encourage. If a prime goal is the achievement of the lowest

possible costs (while holding technical and schedule performance constant), the issue of

costs must be placed on equal parity with the other objectives. It is not uncommon to hear I
a great deal of rhetoric about the importance of system costs and then discover that it has

been relegated to a position of secondary, or tertiary, or lower importance in the contractual 3
process.
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Although the existing processes and structures generally furnish the needed

mechanisms to satisfy most requirements, we found two situations where the adoption of

new contractual approaches may produce additional cost savings. The first opportunity

occurs during the RFP period when there is no specific financial incentive for the contractor

to recommend changes to the acquisition process, whether it be in the requirements

definition, contractor, or business process. Although contractors often have the chance to

comment on draft RFPs, especially for new and technologically advanced systems, their

efforts are primarily geared towards posturing themselves in the most favorable position for

source selection rather than in gratuitously recommending across-the-board cost

improvements.

The current focus of contractors in developing the response to the RFP is on

meeting the established government requirements and not on any new and, perhaps, better
way of doing things. However, this may be one of the more opportune times to re-

examine the status quo and to explore the various possibilities for improvement for two

important reasons. First, normally the contractor's best personnel are working the

proposal. Second, the formulation of a best response to a proposal requires the contractor

to "rethink" the entire process. This review period provides a natural and convenient

follow-on opportunity to consider and introduce the potential for change.

The second area for possible enhancement is the actual contract. The present

contracting structure does not adequately provide a direct financial incentive to induce the

contractor to eliminate non-value added work and reduce costs. Current incentives such as

those found in the Value Engineering program are useful in changing and improving

contractual requirements. However, the incentive for the contractor to propose

improvements in its own internal efficiencies may not always be adequate.

In the current DoD cost-based pricing environment and depending upon the

particular circumstances (e.g., competitive environment, type contract, or projected

business), it may be economically advantageous for the contractor to maintain some level of

inefficiency within its own operations. Inefficiencies produce higher costs and create the

opportunity for more fee and profit, including the establishment of a larger program

business base to absorb more company-wide fixed overhead, including general and

administrative costs. This would effectively lower the costs of the other programs within

the same factory mix.
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c. Other Incentive Concerns I
The incentive structure is particularly challenging on the government side due to the

need for public accountability, the political processes, and the DoD bureaucracy. This

environment results in a plethora of laws, rules, regulations, and bureaucratic practices that
contribute heavily to non-value added requirements and costs. How can the DoD 5
acquisition community be motivated to actively, aggressively, and continuously participate
in the cost-reduction process? We certainly do not pretend to have definitive answers if, 3
indeed, they exist at all. We do, however, have some general thoughts, based on our

observations and interviews, that may warrant further consideration. In effect, we 3
recognize that these kinds of actions should be accomplished but are unable through this

study to propose specific solutions.

First, program offices and their staffs need specific incentives. Programs that
demonstrate an effective, ongoing, cost-reduction process resulting in the lowest attainable

costs should be stabilized and given priority in both the budget and multiyear procurement U
authorization processes. For individuals, both civilian and military, cost reduction must be

made a specific and significant element in the performance evaluation process.

Secondly, a procedure must be developed to indemnify contractors for their up-
front investments (e.g., IMIP) to lower costs when subsequent changes in program

direction negate their cost-effectiveness. This encourages a multiyear program (MYP)

approach to contractor investments without the difficulties and limited chance for
congressional approval that are associated with formal MYP candidates. Although this can

be done on an individual program basis, as in the B-2, the lack of funding availability, 3
particularly on smaller programs, might restrict coverage. We believe the opportunity for

broader applications could be better realized on a consolidated basis. This could be in the

form of an "insurance" fund to cover groups of programs in circumstances where the I
programs might be negatively affected if handled individually, but if handled together it
would be highly unlikely that many of the programs would be adversely affected. Perhaps 3
a source of funding, if approved by Congress, could be the available surplus budget

authority generated through the lapsed (Successor M) accounts. 3
B. PROPOSED COST-REDUCTION STRATEGY

What is our cost-reduction strategy (CRS) and how should it be developed and

applied? CRS is the systematic application of various techniques that are tailored to a

specific acquisition program to lower costs without compromise to performance, quality, or
schedule. This process must be viewed within the context of the organizational culture,
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which will largely determine its success. The techniques should be applied by using

appropriate incentives to collectively maximize the realization of the cost-reduction factors,

which, in turn, produces lower costs. This cost-reduction process is depicted in Figure 6.

Taxonomy o
of Cost-Reduction Input/ Outcome

Techniques Product Output

Requirements Conversion Produce
Process Lower

Costs

Business

Im Apetonachtac

•Timing
--- •Incentives

Figure 6. Proposed Cost-Reduction Process

Our view is that the probability for success and possible institutionalization of any

new approach to reducing costs increases if the approach is evolutionary rather than

3i revolutionary, i.e., the approach should fit reasonably well into the current acquisition

operating environment. Therefore, a major objective in our proposing a new alternative is

to complement and enhance the effectiveness of the existing initiatives. The relationship of

the proposed CRS to the major DoD efforts, principally TQM and Value Engineering, is

discussed in Section C. In this section, we describe the specific programs underway today

and how they relate to our recommendations.

Our recommended CRS revolves around the development and implementation of a

specific program plan that results from a series of three interrelated phases: (1) preparation,

(2) planning, and (3) implementation. The preparation phase involves acquiring a basic

understanding of the cost-reduction process for application on a continuous basis. This

phase also involves extensive ongoing education and training of the program office staff

5and contractor personnel to attain management commitment and establish a cost-reduction

consciousness within the corporate culture.
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The planning phase involves analyzing and tailoring the general framework from U
the preparation phase to the specific needs of the weapon system. The product of this

phase is the CRS plan for the entire acquisition program. 3
The implementation phase is even more narrow and short-run oriented. It is

directed towards specific requirements and provisions of a particular program phase that is 3
usually related to one or more specific contract,

1. Preparation Phase m

The preparation phase consists largely of trying to incorporate and instill the

concept of continuous cost reduction into the organizational culture. This necessitates

familiarizing everyone involved with the cost-reduction process depicted in Figure 6. 3
The first target group is the top managers, including the program manager,

functional chiefs, key staff, and, of course, the person assigned overall responsibility for

the CRS. During this time, management commitment must be established and publicized

throughout the organization. Each manager responsible for a specific technique will still

focus on that initiative but will also have to coordinate and explain the appropriate I
interactions with the other affected initiatives. The goal is to realize the lowest possible

costs given constant technical, schedule, and quality requirements. 3
In the next three subsections, we describe the framework for the preparation phase,

which serves as the point of departure for detailed program analysis. We summarize the

cost-reduction strategy in terms of what we are trying to do and why, when it should be

done, and how it should be done.

a. What and Why?

In the previous section, we described the cost-reduction factors and the current

acquisition initiatives that can help in achieving them. Our primary focus for this study is

on those initiatives that directly affect contract costs since they ultimately constitute most of g
the acquisition costs. We now address the interrelationships among the factors for both

cost reduction and cost increases, the predominant causes for existence of the factors, and 3
how the initiatives may be useful as a remedy for correcting the negative factors. This

approach is intended as a diagnostic tool that can be refined and expanded upon by program 3
offices in their individual cost-reduction applications during the program planning phase.

The antithesis of the cost-reduction factors are the factors that contribute to higher 3
costs: ineffectiveness, inefficiency, instability, complexity, and inadequate or excessive
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use of technology. The presence of any one or combination of these factors will all but

guarantee increased costs. By identifying the major causes of these conditions, we can also
identify the appropriate acquisition initiatives that may be available to eliminate the negative

factors and, in doing so, promote cost reduction. For example, inefficiencies in contractor

operations may, in part, result from the inadequate competition, excessive competition, or
ineffective negotiation. These unproductive activities can be overcome to some extent by
introducing competition, by earlier downselect, and by the use of more effective

preparation for negotiations, including expanded use of Should Cost analyses. In those
cases where appropriate remedies may not have been established, we offer our own

recommendations.

The contract cost-reduction factors and initiatives are shown in Table 7. For each

of the cost-increase factors, we tried to identify the principal causes for that condition. We

then used the cost-reduction taxonomy to extract contract-related initiatives that were

developed to deal with the underlying reasons for higher costs. Please note that we
categorized the initiatives by the prealominate factor, recognizing that they also affect other

factors. For example, TQM should help improve the output as represented in the
effectiveness factor and, at the same time, should reduce costs through increases in

efficiency.

b. When SLould the Taxonomy Be Applied?

Based on our review of the impact of selected acquisition initiatives, we developed
some guidelines on when best to implement a specific taxonomy initiative. Table 8

summarizes the results of our experiences, including numerous recent discussions with
knowledgeable government and industry representatives. The table is intended to serve as

the beginning point for the more detailed program analysis necessary to develop an
implementation plan. The techniques are grouped by the three major acquisition processes

of requirements definition, conversion/manufacturing, and business.

We divided the preferred timing into three major categories: (1) the earlier the better,

(2) not later than, and (3) not before. Generally, if any of the initiatives are roplied outside

of the recommended timing category, net cost savings will be difficult to achieve. In the

"earlier the better" group, net cost savings can occur almost at any point, but the
opportunity for savings declines considerably as the program matures.
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Table 7. Factors and Initiatives in Contract Cost Reduction U
Cost-Reduction/

Cost-Increase Factors Causes of Higher Costs Cost-Reduction Initiative

Effectiveness/Ineffectiveness Inadequate management philosophy TQM

Lack of functional integration Cost-reduction strategy I
Concurrent engineering/design, manufacturing,

and supportability

Poor quality Statistical Process Control U
Eliminate waivers
Reduce inspections
Vendor quality controls
Warranties I

Lack of clearly defined cost goals Design to cost
Design to life-cycle cost
Design to operating cost

Buy before fly Prototyping

Efficiency/Inefficiency Lack of competition Competitiona
Head-to-head
Teaming
Dual sourcing (leader/follower, and

licensing)
Subcontractors and suppliers

Should Cost Analysis
More effective negotiation
Use of certified contractors

Inadequate financial incentives Contract clauses
Value Engineering
Cost reduction
Other (award fee etc.)

MYP

Unnecessary specifications Use performance goals I
Eliminate tiering
Reduce specs and standards
Substitute commercial products

Redundant actions Preplanned product improvement
Eliminate unnecessary testing
Reduce oversight

Minimize external audits
Limit external visits to contractors

Reduce inspections and testing

Non-value added "middle man" Component breakout 3
Failure to apply economies of scale MYP

Economic production rates
Buyer pools 3
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Table 7. Factors and Initiatives in Contract Cost Reduction (Continued)

Cost-Reduction/
Cost-Increase Factors Cause, of Higher Costs Cost-Reduction Initiative

Inadequate and unnecessary Reduce reporting requirements
information Reduce number of meetings and travel

Reduce internal documentation
Maximize electronic data transfer

CALS
Enhanced accounting systems

Segregate value and non-vale added costs
Identify cost drivers

ineffective negotiation Negotiator certification program

Should Cost analysis

Stability/Instability Changes in requirements, Baselining
specifications, funding, schedule, Limit ECPs
and personnel Experimental design

Simplicity/Complexity Materiel or processes that do not add Streamlining
utility to the mission or the product Processes

Reduce pricing and cost data requirements
Limit size of RFP and proposals

Organization

Innovation/Status Quo Complacency (resistance to changes TQM
because of comfort with existing Cost reduction in contractual process
struc ures
No-risk philosophy resulting from Improved proficiency appraisal system
concern over failure

Use of obsolete production CAD
technology and facilities CAM

CIM
IMIP
GOCO
MANTECH

a Competition decisions should be based on cost-benefit analysis to ensure net savings, particularly as a program
matures into production.

Our experience with the "not later than" category indicates that there is likely to be

zero or even negative net savings if applied later. For example, design to cost (DTC)

implemented during FSD has not proved to be cost effective [211. The "not before"

category mdnly relates to initiatives that focus on relatively stable design and production

requirements such as Value Engineering, warranties, and Should Cost involving direct

costs.
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Table 8. Recommended Timing of Initiatives I
Implementation by Acquisition Phase

Earlier the Not Later Not
Cost-Reduction Initiative Better Than Before

Requirements Definition
Technical

Use performance goals X
Reduce specifications and standards X
Eliminate specification tiering X
Develop technical alternatives X I
Use commercial alternatives X
Eliminate unnecessary testing X
Use preplanned product improvement X
Incorporate prototyping X

Schedule
Develop realistic schedules X
Build in schedule flexibility: use desired/required X

delivery dates
Cost

Design to cost DEM/VAL
Design to life-cycle cost FSD
Design to operating cost FSD

General
Baseline requirements early X
Reduce inspections X
Eliminate unnecessary data requirements X
Review and update security program X

Conversion/Manufacturing
Design

Concurrent engineering X
Experimental design X I
For reliability, maintainability, and producibility X
CAD X
Control and limit ECPs X i

Facilities
IMIP DEM/VAL (start)
GOCO FSD (start)

Production Technology I
MANTECH DEM/VAL

Expand use of automation
CAM FSD I
CIM FSD

Quality
Statistical Process Control X FSD
Eliminate waivers X

Control vendor quality X
Management

TQM X
Reduce inventory and work-in-process X
Use JIT approach
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Table 8. Recommended Timing of Initiatives (Continued)

Implementation by Acquisition Phase

Earlier the Not Later Not
Cost-Reduction Initiative Better Than Before

Business
Acquisition strategy

Competition X
Head-to-head X
Teaming X

Dual-source (leader/follower and licensing) Production
Apply competition strategies to subcontractors X
Eliminate unprofitable competition X

MYP FSD
Economic production rates FSD
Component breakout FSD
Buyer pools X
Warranties X

Contracting
Incorporate cost-reduction provisions X
Use Value Engineering FSD
Limit size of RFP and proposal X
Reduce cost and pricing data requirements X
Emphasize subcontractor reviews X
Perform Should Cost FSD

Direct
Overhead X

Government oversight
Minimize external audits X
Limit external visits to PO and contractors X
Consider contractor certification X

Information systems

Enhanced accounting systems X
Segregate value and non-value added costs X
Identify cost drivers X

Maximize electronic transfer of data X
CALS X

Reduce reporting requirements X

Reduce internal documentation requirements X
Cost-reduction implementation incentives

Government
Retain portion of savings in program X
Acknowledge risk and potential contractor profits X

Contractor
Contract provides a portion of savings be retained X

by the contractor
Other (award fee etc.) X

Program management
Streamline organization X
Reduce number of meetings and travel X
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c. How Should the Taxonomy Be Implemented?

The cost-reduction tools can be implemented in the individual government and

contractor internal processes and in the contractual process. The objective is to select the

approach that optimizes the potential for success while minimizing the cost of

implementation. 3
Please note that both the requirements definition and business processes are

dominated by the customer (DoD), while the manufacturing process is largely controlled by

the contractor. Although the three processes are interdependent, we tried to identify the

predominant implementation approach. An example is in the requirements area, which

essentially is a government-dominated activity, first internally and then through its

incorporation into the contractual process. We viewed the contractual process, with its

many and extensive interfaces during the RFP, proposal submission and evaluation, and i

the actual contract, as the key to implementation.

We developed several general rules of thumb that can be used as the beginning step n

for the detailed program-specific analysis. First, if the initiative is unique to the internal

processes of either the government or contractor, it should not be included in either the 1

RFP or contract even though it may eventually affect the contract. For example, baselining

is an internal government agreement between the program manager and senior management

that summarizes the major technical, schedule, and cost elements that relate to the specific

acquisition program. Although it is internal to the government, baselining has a definite

effect on proposed changes to the contract and their attendant costs.

Second, if the initiative identifies what the requirements, objectives, and goals are

(e.g., performance goals, design to cost, schedule requirements), it should be included in

both the RFP and the contract. The "what" question establishes the desired output. Third,
if the initiative answers the question of how the requirements, objectives, and goals, are to

be implemented by the contractor, they should be included in the RFP. However, they

ordinarily should not be placed on contract (e.g., TQM, concurrent engineering, and 3
Statistical Process Control) but should be incorporated into the contractor's internal

process. This allows the contractor more freedom in performance, which encourages the

use of innovation and efficiency to satisfy requirements.

Table 9 shows our recommended implementation process that, again, should be 3
revised to best meet individual program requirements.

I
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Table 9. Approach to Implementing Initiatives

Government Contractor
Cost-Reduction Initiative Process RFP Contract Process

Requirements Definition
Technical

Use performance goals X X
Reduce specifications and standards X X

Eliminate specification tiering X X
Develop technical alternatives
Use commercial alternatives
Eliminate unnecessary testing
Incorporate prototyping

Schedule
Develop realistic schedules X X X X
Build in schedule flexibility X X

Cost
Design to cost X X
Design to life cycle cost X X
Design to operating cost

General
Baseline requirements early X
Reduce inspections X X X
Eliminate unnecessary data requirements X X X
Review and update security program X X X X

Conversion/Manufactuing

Design X
Concurrent Engineering X X
Experimental design X X

For reliability, maintainability, X X
and producibility

CAD X X
Control and limit ECPs X X

Facilities
IMP X X
GOCO X X
Production Technology

MANTECH X X
Expand use of automation
CAM X X
CIM X X

Quality
Statistical Process Control X X
Eliminate waivers X X
Control vendor quality X X

Management
TQM X X

Reduce inventory and work-in-process X X
Use JIT approach X X
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Table 9. Approach to Implementing Initiatives (Continued) I

Government Contractor
Cost-Reduction Initiative Process RFP Contract Process

Business
Acquisition strategy

Competition X
Head-to-head X X
Teaming X
Dual-source (leader/follower and licensing) X
Apply competition strategies to

subcontractors X X X
Eliminate unprofitable competition X

Multiyear procurement X X X
Economic production rates X X
Component Breakout X
Buyer pools X X
Warranties X X

ContractingIncorporate cost-reduction provisions X X
Use value engineering x X

Limit size of RFP and proposal X X
Improve source selection process X X
Reduce cost and pricing data requirements X X X
Emphasize subcontractor reviews X

Perform Should Cost X
Direct X
Overhea x

Government oversight
Minimize external audits X
Limit external visits to program office

and contractors X
Consider contractor certification X

Information systems I
Enhanced accounting systems X X

Segregate value and non-value added costs X X
Identify cost drivers X X

Maximize electronic transfer of data X X X
CALS X X X

Reduce reporting requirements X X X
Reduce internal documentation X I

Cost-reduction implementation incentives
Government

Retain portion of savings in program X 5
Acknowledge risk and potential contractor

profits X
Contractor

Contract provides a portion of savings
be retained by the contractor X X

Other (award fee etc.) X X
Program management I

Streamline organization X X X
Reduce number of meetings and travel X X X X
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2. Planning Phase

A specific CRS must be developed and tailored to the individual program, using the
framework from the preparation phase as a beginning point. Specific tools may be added

or deleted and average timing patterns may be adjusted. Plan development will be greatly

affected by the success of the preparation phase in gaining management commitment and

staff support throughout the organization to create the necessary cultural change. This

resolve of purpose in reducing costs must also be clearly communicated to the participating

contractors in words and, more importantly, in all program actions that have cost

implications.

The ultimate success of CRS and the degree of difficulty experienced in
implementation is largely related to the cultural bias. In fact, if a reasonable level of

commitment and support is not achieved within the early stages of the planning phase, it
would probably be more productive to terminate the process. Otherwise, excessive delays,

unresolved recommendations increasingly being overcome by events, and personnel apathy
and frustration will likely surface and result in a largely non-value added effort.

The planning phase has four primary steps:

* Prepare skeletal plans in the form of an initial draft program plan and individual
prime contractor plans by the government program office

* Request contractors' proposed plan in the RFP

3 Assess plan (for source selection, if appropriate)

* Revise and fimalize CRS plan for implementation.

The main thrust of the first two steps is on identifying, integrating, and "incentivizing" the

appropriate techniques into a single cohesive strategy for the program. The third step

focuses on specific contract application. The first cut at the draft plan should be prepared

by a team of key functional experts who assess both their individual initiatives as well as

the associated effects on the other initiatives. The intent here is not necessarily to develop

detailed recommendations for implementation but rather to provide a working framework
for the contractors and a baseline to assist in the program office evaluation of the contractor

plans. At this point, it is better to include the maximum number of initiatives for

consideration even though you may not be planning to use them all.

Wherever possible, a rough estimate of the exoected savings associated with each

initiative should be identified, i.e., "business as usual" without the initiative versus
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"business as it could be" with the initiative. The projected savings derived after the I
contractor develops its own estimates can serve as a very important indicator of how the

government and contractors should priorities and focus their efforts. Savings should be

estimated by program phase, which will be useful for both budgeting and contract

negotiating.

This same team of functional experts should then prepare the instructions for

inclusion in the RFP. The instructions should request the contractors to provide a structure

similar to that previously described in this chapter. An important factor here is the

weighting for the source selection criteria. This provides an excellent opportunity for

progr?'n management to send a clear message to the contractor that costs are really going to

be consistently and continuously included as an integral part of program assessment and

management. Sufficient weight must be assigned so that the goal of low costs is
comparable to performance, technical, and schedule requirements. At the same time, the

team must prepare their input for the model contract that contains those initiatives that 3
already have been identified for implementation in this phase. The contract can be amended

at a later date to accommodate any new initiatives that may be proposed and accepted from

the CRS plan. Finally, the actual evaluation should be accomplished by that same

multidisciplined team.

Each of the planned initiatives should be analyzed to determine that an adequate

incentive structure exists either as part of the source selection criteria or as a specific

contract financial incentive. The emphasis here should be on the non-contract-related

initiatives that will ordinarily be more difficult to incentivize. Finally, the RFP should

require more detailed information for the next stage or contract. The planned use of i
techniques in future stages must also be covered, at least, in general terms.

3. Implementation Phase

Implementation may be efiwcted in several different ways as was previously shown 3
in Figure 6. The keys to success are twofold: (i) selecting the appropriate technique and

(2) continuous oversight and follow-up to ensure the technique is being properly

implemented. Again, continued management commitment and support is crucial

particularly to the oversight function and its inclusion in the corporate culture. This is most

critical to the initiatives generated within the internal government and contractor processes

that do not benefit from the established structure and legal guarantees that specific contract

initiatives have to ensure performance.i
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We developed an example of a proposed summary level plan (Table 10) that could

be the starting point for tailoring a plan for a specific program.

Table 10. General Implementation Plan Example

1. Preparation Phase
a. Obtain top management commitment and support
b. Designate overall CRS focal point, preferably at the level of deputy program manager or senior

division
c. Provide initial briefing to key program office (PO) and contractor personnel. Solicit their

comments and recommendations on:
1) Factors and initiatives
2) Taxonomy timing and implementation process
3) Integration of all initiatives
4) Incentives

d. Establish ongoing CRS forum for information exchange both within the PO and between the PO
and the prime contractors and subcontractors

2. Program Plan
a. Program office develops initial plan following the taxonomy structure outlined in Chapter IV

1) Use input from program functional personnel that includes addressing the relationships with
other initiatives

2) Develop an estimated cost flexibility curve to show projected cost commitment and projected
savings

b. Prepare RFP instructions for the submission of the appropriate acquisition phase proposal on the
CRS
1) Provide contractors with the taxonomy structure from Chapter IV,

which can be adjusted by the PO.
2) Develop an estimated cost flexibility curve to show projected cost commitment and projected

savings
3) Submit specific individual proposals for initial screening with not-less-than savings estimates
4) Develop model contract language for the cost-reduction clause using the Total Quality

Management incentive structure as the financial baseline. Require the primes to establish
similar agreements with their major subcontractors and tier suppliers

c. Assesss contractor CRS plans for source selection
d. Screen specific proposals and advise contractors to submit detailed proposals on approved ideas.

3. Contract Implementation
a. Revise and finalize CRS plan and meet with winning contractor Lo discuss

specific implementation
b. Prioritize initiatives for implementation according to potential net savings and risk
c. Incorporate cost-reduction agreement and specific initiatives in the contract at the prime, major

subcontract, and supplier levels
d. Evaluate contractors' detailed specific proposals; negotiate and incorporate into contractor

4. Ongoing
a. Maintain ongoing forum and education process established in phase I above
b. Periodically review and update the CRS plan
c. Continually encourage specific proposals for improvement.
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4. Contract Cost Reduction I
The contract provides the vehicle for establishing a structure for continuous cost

improvement between the DoD program office and the contractor. Therefore, the contract I
must include specific provisions for developing and submitting recommendations to lower

costs. The two major alternatives are to use either an "umbrella" approach such as that
implemented by the B-2 program or to follow the narrower Army approz ' that basically
viewed Could Cost as an extension of the Value Engineering (VE) program. The choice

depends largely on the relative maturity of the individual program.

During the early stages of a program, we prefer to use the all-encompassing
"umbrella" approach because it consolidates all possible cost-reduction techniques. The

B-2 structure is a reasonable baseline to follow in tailoring a specific program approach.

Examples of the B-2 contractual instruments used to implement their approach can be found

in Appendix C for both prime and subcontract arrangements.

Those programs that have already established a cost-reduction structure that meets

their needs (e.g., individual IMIP and Value Engineering clauses), may want to supplement

the existing provisions with another specific clause. Such a cost-reduction clause would
provide incentives for all other recommendations that generate savings. These typically

would involve non-value added requirements and improved contractor efficiencies. The 3
AAWS-M contractual documents located in Appendix B can serve as a point of departure

for individual program application. The documents include both the proposal process as i
well as the individual contract provisions. However, as previously noted, the incentive

structure within the contract needs to be made internally consistent. The easiest and
probably the most effective way to accomplish this is simply to adopt the VE incentive

structure.

Please note that, in the case of an ongoing contract, program personnel may also
prefer to use a memorandum of understanding (MOU), as did the Apache helicopter

(Appendix A) and the Bradley FVS, or business agreements that can be incorporated into
the contract. These instruments can be effective and avoid some of the major difficulties

experienced by these two programs if they provide reasonable and consistent incentives, m

such as in the VE programs, that can be negotiated in a timely manner.

I
I
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C. CRS AND THE CURRENT ENVIRONMENT

DoD probably has never encountered a shortage of studies or "new" programs
particularly in the area of acquisition management and cost. There are enough critics both
within and outside the department to almost guarantee a continuous flow of
recommendations to improve defense o,erations. The supporting paper and attendant

rhetoric are easy to find, but the "needed" institutionalized actions and sought after results

are considerably more elusive. The reasons for this are complex and varied and well

beyond the scope of this paper.

Our goal in developing the CRS was to establish a framework that would facilitate
and encourage implementation. We intended CRS to be an ongoing management process
to reduce costs, not just another "new" initiative to add to the seemingly endless stream into

the acquisition initiative inventory.

1. Total Quality Management (TQM)

TQM continues to gain increasing momentum as one of the principal underlying

operational philosophies for every type of organization and sector within the economy.
DoD, in particular, is currently embracing TQM principles as the foundation for process
improvements. While the TQM label certainly is no guarantee of a successful and long-
lived program, we believe the basic principles of TQM are so sound and useful for
producing either goods or services that the, will be around for a long time. These include:

• Continuous process improvement throughout the organization

• Focus on organizational purpose, goals, and objectives

• Full involvement and participation by all personnel

* Team approach

* Positive reward system

• Streamlined organization and management structures

* Customer orientation

9 Emphasis on quality and doing it right the first time

0 Recurring education and training.

2. Combining TQM and CRS

Are TQM and CRS compatible within the DoD acquisition community? Absolutely.

The principles outlined above apply to both approaches but only at different levels. TQM is
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much broader as it is directed at all the operations of the organization. CRS is more i
specific as it aims at particular programs and contracts. Neither TQM nor CRS (in its broad

planning perspective) is tied to specific financial incentives to encourage implementation. I
They are both, however, intended for inclusion in the RFP and as factors in the source

selection process.

The primary motivating factor for TQM is more efficient and effective programs,
which enhance a contractor's competitive position and, in the long run, increases profits.

The specific elements or techniques of CRS as they apply to contracts typically have

specific financial incentives. Both TQM and CRS share the same goal for timing, i.e.,

develop and implement at the earliest possible time. As TQM is implemented and becomes

a part of the organizational culture, the organization should be increasingly performing at a

higher level of efficiency and effectiveness. These improvements will significantly reduce l
the potential for cost savings as shown in the cost flexibility curves in Chapter II
(Figure 2). i

3. Value Engineering

Value Engineering (VE) is a well-known and somewhat successful program that

has been institutionalized in varying degrees within each of the Services to lower contract 3
costs. It has an established and well-documented structure that includes effective contract

incentive provisions. This extensive use and iir.titutional acceptance makes VE a sound

part of the foundation upon which to build.

VE, as one of the specific CRS techniques, complements TQM and helps I
implement CRS (and TQM). These relationships are depicted in Figure 7. VE is the most

specific approach because it deals only with precise contractual requirements and is

primarily directed at con, act deliverables. Because it is so specific and detailed, program I
offices do not normally use VE on contract until the program reaches the FSD phase, when

most of the detailed design requirements are known and documented. VE, in its broadest

application, can be used to effect any technical, schedule, or cost requirement to improve
cost effectiveness. However, we have noted where individuals on both the government

and contractor sides tend to view VE more narrowly by relating more specifically to design

and hardware requirements.

This somewhat limited perspective of VE can reduce the potential for
recommendations concerning cost cutting. In these instances, we believe a specific cost- n

reduction clause is particularly useful in establishing a much wider framework for cost

I
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reduction to include all processes both within and outside the contract. In this sense, the

cost-reduction clause expands the VE deliverable perspective to one that encompasses both

the end items as well as the processes that produce them. The clause can also be used at

any time (preferably early) in the acquisition process.

Cost-Reduction Strategy
- Improves contract to meet objectives at

lower cost

Total Quality Management * Contractor earns percentage of savings

Enhances the firm's capability to
improve and implement the contract Value Engineering

" Implements contract better
* Contractor earns percentage

of savings

Figure 7. Contract Cost Management Environment

The real impetus for decreased costs must emanate from the government and

contractor commitment to initiate and sustain a process that routinely makes costs a major

and consistent program concern. We recognize that contractual clauses are not the panacea

for cost improvement. However, we feel it is important to have the available tools that

satisfy a reasonable and demonstrable need.

The above comparisons of TQM, CRS, and VE are summarized in Table 11.

D. CRS ASSESSMENT: ADVANTAGES AND DISADVANTAGES

Is CRS worth implementing? We attempted to answer this question by identifying

and comparing the principal advantages and disadvantages of the proposed process. They

are as follows:

Advantages:

- Can generate cost savings

- Complements and helps implementation of TQM

- Systematic and integrated approach will help achieve maximum
consideration of all cost reduction methods

- Is a commitment to cost savings
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-- Helpful in instilling attitude

__ Helpful in achieving stability

Disadvantages: n

- Resources (personnel, time, and money) needed to implement

- Difficulty in overcoming bureaucratic resistance to change that may n
ultimately relate to job security and profit levels. I

Table 11. Context for TOM, CRS, and VE

TQM CRS VE I
Broad view Government/industry "Umbrella" for Specific CC in RFP

culture/process acquisition initiatives
Narrow view Manufacturing quality Specific tool for Specific recommendation I

program/contract
cost-reduction clause

Focus Organization wide Individual program and Specific contract
contracts requirement

Contractual process Source selection Source selection and Contract only and
contract requires modification

Fee incentive No Yes, for individual Yes
initiatives

Timing
Goal ASAP ASAP ASAP
Observed Draft RFP for FSD Draft RFP for FSD Usually FSD and

Production

The degree to which these reasons should be considered vary by program and are

largely dependent on the same factors that affect the opportunity for cost savings. These
factors were outlined in Chapter II and include the type of program, relative maturity and

stability of requirements, design and schedule, technological advances, individual

contractor efficiencies, competitive environment, and quantities to be procured. For

example, a very efficient and innovative contractor who has already adopted TQM in its

corporate culture and who has just won a highly competitive contract probably will not

have much opportunity for significant savings. Of course, this is a very unlikely scenario

for most defense contractors because, if for no other reason, TQM is in the embryonic

stages of development and application.

On balance, we think the CRS concept is worth applying to most acquisition I
programs. The general CRS effort must be tailored and reduced to meet specific program

needs. Again, it is clearly more valuable (cost effective) to introduce CRS early in the I
process. A relatively mature production program, as we observed in the Apache and

84 U
I



Bradley FVS Could Cost demonstrations, is well down the cost commitment in the future

and potential savings curves and offers little potential for major reductions. In these cases,

a full and comprehensive CRS process is probably not appropriate. The use of the cost-

reduction clause or business agreement along with training should be sufficient to generate

suggestions for cost improvement.
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V. CONCLUSIONS AND RECOMMENDATIONS

The changing world environment and the declining defense budget will almost

certainly result in major alterations to the current weapon system acquisition process. The

nature and extent of these changes are still largely unknown. However, we believe that

most of the substantive information produced during this study will be applicable in the

new environment.

The cost-reduction process is a dynamic and complex mixture of many different

and, at times, competing variables. Our approach has been to identify and explain,

wherever possible, many of the more significant relationships that reduce program costs.

We eventually may also have the opportunity to demonstrate the viability of our concepts

and structure on a specific Strategic Defense System (SDS) Program. Even without this
visibility, we were able to develop specific recommendations and conclusions in several

areas.

A. CONCLUSIONS

" The cost-reduction strategy (CRS) is a viable approach that fills an existing
void in DoD's efforts to reduce costs because it is structured, can be applied
systematically, and allows for consideration and integration of available
techniques.

* CRS complements and helps implement TQM into the organizational culture
since both are predicated on many of the same basic principles.

" The opportunity for cost savings declines dramatically during the
DemonstrationNalidation and Full-Scale Development phases. The major
elements that drive cost are the technical requirements (including design), the
conversion process, and the acquisition strategy. Also, the potential savings
are ordinarily much greater in a sole-source environment than in a competitive
environment.

Major changes, including cost reduction cannot occur without commensurate
changes in organizational culture. This demands management (and ultimately
organizational) commitment, guidance, and support.

The cost-reduction process must involve the best people using multifunctional
teams at key stages of the process.

87



I

Analysis of organizational and individual motivation and the related I
development and use of appropriate incentives is absolutely critical to the cost-
reduction process. I
The cost-reduction process itself must exemplify the factors that it has been
designed to achieve, i.e., to be highly effective, efficient, stable, simple, and
innovative. 3

* The process is most effective when responsibility and authority for
management and approval largely reside within the program office. I

* Incorporating a cost-reduction clause or business agreement that encompasses
all potential categories of improvement into the contract appears to be a useful
and natural extension of the Value Engineering program.

Contractor financial information systems do not provide sufficient data to
distinguish between value and non-value added costs. 5
The Could Cost program largely failed because of inadequate management
involvement and support, absence of program definition and structure, and the
inability of the concept originators to demonstrate that it was fulfilling a real
and important need.

B. RECOMMENDATIONS

We distinguish between those recommendations that have a broad potential within I
DoD (intended for OSD and the Service consideration) and those specifically applicable to

SDIO. The SDIO recommendations are very limited because of recent major developments 3
that have delayed CRS consideration.

DoD-related recommendations include: 5
* Assess the CRS approach and consider further testing and development of the

strategy. 3
* Consider a policy that requires the submission of a cost-reduction plan as par:

of the documentation requirements for major program milestone decisions.

Continue efforts that expand the decision-making authority of the r ogram
manager.
Strongly encourage acceleration of the evaluation and implementation phases of

the Value Engineering program.

Incorporate into the Federal Acquisition Regulation (FAX) a provision for a I
cost-reduction clause. I
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Require notification by the program manager when implementation of contract
cost-reduction initiatives is occurring after the recommended-not-later-than
date.

Encourage the enhancement of existing and development of new contractor
accounting systems that provide more meaningful information, including
identification of value and non-value added costs.

* Continue challenging individual functional requirements that mandate specific
contract data or clauses with a multifunctional team of experts.

* Encourage defense contractors who have a sizeable commercial business base
to use personnel from the commercial sector to participate in any major cost-
reduction efforts.

Specific SDIO recommendations include:

* Select a specific SDS program to test and evaluate the proposed CRS.

• Plan and implement a training program for CRS and TQM.

• Assess the potential for applying CRS to the major Service-managed SDS
programs.
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APPENDIX A.

APACHE HELICOPTER MEMORANDUM OF

UNDERSTANDING



MEMORANDUM OF UNDERSTANDING

SUBJECT: Could Cost Initiatives

This Memorandum of Understanding (MOU) records a mutual
understanding between representatives of the McDonnell Douglas
Helicopter Company (MDHC) (hereinafter referred to as the Contractor)
and the United States of America as represented by the Contracting
Officer executing this document (hereinafter referred to as the
Government), with regard to the subject of Could Cost Initiatives.

Definition:

The Government has initiated a pilot Could Cost Program which
proposes that the Contractor and Government join together in a
cooperative effort to reduce cost while maintaining quality standards
and product performance. It poses the challenge - what could the
cost and quality be if we changed the way we do business to focus on
improving quality and producing more efficiently through such methods
as operations streamlining, quality management, and internal
company-wide should costing effort - with the Government and
Contractor participating jointly to identify and eliminate
unnecessary cost generating specifications and oversight requirements
not mandated by law.

Understanding:

1. That each party will exert its best efforts, working
together to accomplish the objectives of the Could Cost Program.

2. The Government and the Contractor will engage in
discussions with a goal of reaching a Memorandum of Agreement (MOA)
on Could Cost Initiatives acceptable to both parties. That MOA will
serve as an advance agreement which will enable the parties to
implement mutually acceptable initiatives against various contracts
between MDHC and the Government.

3. The Government will evaluate all Contractor provided Could
Cost candidates to determine suitability as viable nominees for
further scope and content development, and for in-depth cost savings
analysis. Upon receipt of the final set of initiatives with full
description of scope and savings, as requested by the Contracting
Officer, the Government will evaluate each initiative to establish a
position of acceptability/non-acceptability, based on feasibility and
potentia"- savings.

A-I
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SUBJECT: Could Cost initiatives 3
4. The Contractor will, upon receipt of the set of nominees

from the Government, proceed in a timely manner to develop a detailed I
description of each nominee, complete with method of implementation,
description of estimated savings generated with any special
formulation required, and any sharing arrangement expected. 3

5. It is understood that the MOA will provide a listing of
each accepted Could Cost initiative along with a description of the
basis by which each will be implemented, the savings generated
through such implementation (to include any formula oi factor, with I
base, needed to calculate the savings), any share ratio agreed to,

and the effectivity for implementation.

6. Both parties reserve the right to unilaterally abrogate/ i
terminate this agreement with formal notification of the other party
thirty (30) days in advance. The MOA will only list acceptable Could
Cost initiatives. These initiatives may or may not be implemented on
a contract-by-contract basis at the discretion of the cognizant
Contracting Officer and by mutual consent of both parties.

7. Tentative Schedule of Accomplishment:
initial Subsequent
Group Group

Proposal Requested 13 Oct 1988 13 Oct 1988
Memorandum of Understanding 23 Dec 1988 23 Dec 1988
Proposal Submitted to Government 23 Dec 1988 31 Mar 1989 I
Completion of Government Evaluation 30 Jan 1989 28 Apr 1989
Commencement of Discussions 01 Feb 1989 01 May 1989
Conclusion of Discussion 15 Feb 1989 12 May 1989
Memorandum of Agreement 18 Feb 1989 17 May 1989

8. Nothing in this MOU shall be construed as a commitment on
the part of the Contractor or the Government to implement any
specific Could Cost initiative.

McDonn Douglas Helicopter United States of America m

F P jr MznngeT.
ACHE roduction nd Suoorv Caom.rIetg .
(Title) Contracting Officer I
Date Q2 P, Date __Z_3 AEC

A
I
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CEPARTMENT OF THE ARMY
U%%rW STA"TS AM'4r MISS". CONMAPMA

aWSTON ARSVSNAM .A*AJA 350'MO

6 $E&-EMBEF.R 1988

t ZECU 'IVE SUMMARY

AMSMI-pC-ADo

S'JBZZCT: Request ?cr Proposal (R2P) for Advanced Anti.tank weaponSystem h edium Full Scale Development (FSD) and Low Rate
In~itial Producti/on (LRIP).."

:P"" CSP.SCT=V. OFFVRORS

1. _Po_am Overview. The Advanced Antitiank Weaocn System - Medium
(AAWS-M) is a one man portable antitank weapon system designed to
provide high lethality against advanced aor and is envisioned as a
simple-o-operate, easily and economically maintained, rugged and
reliable infantry weapon system for the U.S. Army and U.S. Marine Corps"
(USMC). - The AAWS-M will replace the Dragon Weapon System in the
U.S. Army. The Marine Corps' present plans are to field AAWS-K only .inselected units. Three technology concepts for the AAWS-M are in the
Proof Of Principle (POP) Phase of development. Competitive Pull Scale
Production will follow a successful outcome to FSD and LRIP Phases but
is not addressed in this proposal. Development of training device
prototypes and LRIP quanwtties of training devices are included in this
program. PSD contract award planned for April 1989 is subject to
program approval by the Department of the Army (DA) and the Office of
the Secretary of Defense (OSD).

2. Acuisition Strater. The Acquisition St=ategy for the FSD and LRIP
Phases requires a *team" approach. The "team" is a contracting entity
composed of the POP contractor and a U.S. tea ate who is capable of
producing the system or parto=ing as a system prime contractor inproduction. - The "team- will complete the AAWS-M development and achiethe status of two qualified sources for system production by the end of
the LRIP I Phase. During the LRIP I Phase, each team member shall
produce a minimum of 10% (50% .during LRIP I1) of the production quatty
of rounds, CLUs, and ancillary hardware such as consumables andcontainers..

3. Facilitization and Funding. The Governmeut does not intend to
provide facilitization foi this program. The team shall provide all
necessary facilities and include the cost in the unit price of the
deliverable hardware. Production Special Tooling/Production Special
Test Equipment (PST/PSTE) will be funded in accordance with a special
provision contained in the RFP. Funds are not presently available forthis acquisition. No contract will be made until appropriated funds areavailable from which payment for contract purposes can be made. The
amount of $80 million of FY89 funds is anticipated to be available for
the first increment of funding which covers the period of contract award
through 31 October 1989.

AN. 1CUAL 009hA1U941'f t£M.oIR
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.. ... r rz-t4-, M c4 the R.F- cu:L.nes t:.e basis for
e. ach nr==osa_ -w1 1in-tlaliv be evalua:ec. : assure that
:he Teaming and Target rngagement recuirements have been met. Should it
be deter:ned t.a: tthe Proposal for Teaming and/or the Target Engagement
results do not meet minimum recuirements, the of-teor will be deemed I
ineligible for award regardless of merit in other areas. The evaluation
cr:eria for selection of contract award will be based on four (4) areas
.isted in descend.ng order of importance: I

(1) Operational Effectiveness/Technical

(2) Cost/Price

(3) integrated Logistics Support/Reliabili-y and Mintainability/
Quality Assurance

(4) Management/Producton 3
Manpower and Personnel Integration (MANPRINT) factors have been
dispersed throughout the four areas for evaluation purposes; however, a -

..ANRINT Program Plan with all selected MANPRZNT activities will be
sublitted with phe proposal as a separate volume. I
5. Cont=ct Tvoe and Award Fees. The FSD contractual effort will be
awarded on a Cost Plus Incentive Fee (CPIF) basis. Not To Exceed (T)
unit prices must be provided in then year dollars. The NTE prices for I
Long Lead Time Items (LLTI) and LRIP Hardware Options will be
definitized on a Fixed Price Incentive Fee (FPIF) basis prior to
exercise of the option. The Engineering Services portion of LRZP shall
be exercised on a Cost Plus Award Fee (CPAP) basis. Technical Manuals,
New Equipment Training, and Interim Contractor Support Options will be
exercised on a Firm Fixed Price (FTP) basis. The contractor is
encouraged to develop innovative approaches to controlling the Army and
Marine Corps' life cycle cost of ownership of the AAWS-M. An additional
award fee will be given for perfozzance in a Design To Cost (DTC) I
Program covering Design To Operations and Support Cost (DTOSC).

6. Could-cost. The AAWS-K Program is a designated Atoy Could-cost
Program. As parFt of the Amy's Could-cost initiative, requirements have I
been included which address implementing a Could-cost program. Examples
of areas where Could-cost reductions might be achieved are included. An
example is review of standards with special emphasis on tailorlng of .
standards and specifications. The purpose of the program is to reduce
contract cost and effort by reduction of non-value added requirements
wherever practical. In furtherence of the initiative, Could-cost
incentives have been structured in the solicitation.

7. Dual Sources. A minimum of two independent qualified sources for 5
the system and for each item on the Critical Item List shall be
established during LRIP I and maintained through LRIP II. Any
subcontractor arrangements by the team with foreign companies shall be
in accordance with authorized disclosure of classified military I
information. The capability of manufacturing critical components shall
be established in the U.S.; however, this does not preclude the
possibility of some off-shore production as second sources of these same
types of components. Additionally these restrict-ions do not prohibit
the possibility of co-production in the future.

B-2
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8. Gcve-..men: ?o,--=se License R!ch-s. Aa opt:ion for a Govr-men:
Pu-'ose L. cense .:..'z !c= AAWS-d System Level 3 Technical Data Package
(TDP) is included. Prior to exercise ot the first LRZP Ootion, the Army
Litends to evaluate its need for a TDP with Goveroment Pu_-pose License
Rights. Tf such a TDP is unavailable by option exercise, separate
negotiations or otherwise, the A=y may. elect not to exercise any or all

9. Delivery' Schedules. All offerors are rem nded that the delivery
sche ue is a mateal requirement of any resultant contract. The Army
will vigorously pursue any and all existing remedies, including
suspension of progress payments or termination fo= default, if the
contractor becomes deliquent, or if it becomes evident that deliveries
will not be timely due to contactozrs failure to make progress.

10. Total Oualit-v Manaoment Quality is critical to the
Deparzment of Defense (DOD). Con ractors and their vendors must focus
on quality as the vehicle for achieving higher levels of perfozmance.
Quality is synonymous with excellence. It cannot be achLeve by slogans
and exhor-ations alone, but by planning for the right things and setting
in place a continuous quality improvement process. TOM is a concept
that demands top management leadership and con.tnuous involvement in the
process activities. Emphasis must changqe from relying on inspection, to
designLing and building quality into the process and praduct. In ths
regard,. mauin use of Producibilivy (Concurrent) Engineering and
Statistical Process Control (SPC) is encouraged. Further, the
contractor must be motivated for coznstant iprovemenc in all aspects of
the program.

11. Precedence. In the event there are any inconsistencies between
this ExecutIve Summary and the RFP, the provisions of the RYP shall
govern.

Sincerely,

Paul Gattis
Contracting Officer.
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,Not-To-Exccd
Firm Fixed Price

'~'~-~ -"~ Unii I~ld~n

0025 Performance -of effort to accomplish Lnacim I JOB S_ __ S
Contractor Support - Option 11 1AW Section C.
SOW, Part 4 anidANNEX CPart IV.

0026 DATA SUBWSSION - CLU4 0=~5 Interim 1 LOT $NOL.. - Im
cossnetor Support Option U. LAW DD Fatm
1423. Exhibit A' Sequence Nuabers AM43
AM1A 128

00W7 Depot Maintenance; Training Parformanc of 1 JOB S___$___
eft IAW SOW Section C, Para 1AG.S.
1AG.S.21L3.0, L4Gi221-4G...LZ9

0028 Data Submission -CLIN 0027 Depot 1 LOT SAS&..... SNS
Maintenance Trainig LAW DD Forms 1423,
Exhibit 'A' Sequence Numbers: A158,
A.161-A.167.

B.4. GOVERNMEIT1 PURPOSE LICESE
0029 Government Purpose License Rights for 1 LOT S_ __ S_ __

AAWS.M System Level 3 Technial Data
Package. LAW Section L-4 -

B-S. it is estimated that the total amount for reimbursement ofo ss for performance under C124' 0001 is as set forth below

Target Cost S_ ____
Target Fee S______
Total C'1F S______

Incentive; Arrangement: Ninimnum Fee -0Dcm
maximum Fee - 15 pormat (umlnkng coaud-wsAzin

Share Ratio. Underrun 5WM - of the amount bywhich the total allowable cog is less than the target cos.
Overrun 60/40 - of the amount by Which the total allowable cost exueds the target cost.

*B-6. It is estimated that the total amount for reimburemet of emut for performzance under CIN WM is as set forth below.3

Target Cost S______
Target Fee S______
Tooal C'F S______

Incentive Arrn~gemen Ninimtum Fee -O0permastI
Maximt Fee - 15 peren (encluthg mald-CM abarn)

Share Rato Underrun SO - of tdo ummat by wM the total allowable cos iss than the tarpt CM.
Ovierm 60140 - of the amount bywhichthe total ailoable cost astoeds, the arget met..

3-7. The pcrfrmanceof thc effort, qtsirebyCLIfs Ol3,014 OOZ, and 0023, "hlbeaon a Cost-Plu-Award-Fee, basis.
pusatto General Provisions Clause 52.21&.7.

a. It is onimated that the toal cost of the work required by thane CLIs is as set forth beloom

Estimated Cost S______
-Base Fee S____

Total Estimated Cost a2 Base Fee 3
b. For performance of this effort the Government shall also pay the coactor a possible award fee of

S to be paid in accordance with Section H, Paragraph H-10, entitled *Award Fee ProvWWm

c- The base fee shall be 3 percent of the estimated ost, less co of money or 1 pecnt of the estimated co.
whichever is less.1

d. The possible award Ue4 shall be 10 percent (base fee plus potential award fee) of the estimated cam (excluding
cost of money).
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---T .-. ':.U- "  RE ..- S .. .. o .:..,a:.. Go . - :z . "tioassa ..aiI ZOt be
made to the teCa-z aqreezm n-.1;Inout CLest obtaminig the

a. It is =e t etion of the Goverament to accomplish approval o -e C,.a"rac:.n; O;-:cz, L. wtzg. All approved
the deve!opmC=t of -AAWS-M ,hrouch the use of the revisions shal; be icorporaed rain te a~ eeMCn. It is
contractual technique of tea contraa. Unless stated expressly agreed by the parties to this contract that such
otherwise, the term 'contractor* shall refer to the entity revisions to the teasing agreeine=t shall no( be considered
representing the team. "Proof of Principle' contractor shall as changes entitling the contractor to an equitable
refer to the teammate who participated in the POP Phase adjustment in time, cost of performance, or any other
and whose technology was selected for FSD. The contractor provision of this contract. Both teammates shall agree to
teammates shall establish a written agreement which these provisions and provide a copy of the teaming
addressestheteammaterelationship.Theprimaryobjective agreement to the Contracting Officer. The teaming
of the teammate reladonship/agreement is to isurc that the agreement shall be maintained curren at all times, and
Government obtains two qualified sources for system progress of technology transfer shall be reported at
production. Program reviews.

b. The responsibility for interrelated management and H-9 END EM COMPETTION.
technical activities between teammates to achieve the
requirement of the contract shall remain the respomsibility The FSD contractor shall complete AAWSM
of the teammates. Disagreement between the teammates development and achieve status of two independent,
shall be resolved independent of Government intervention. qualified sources for system production by the end of LRIP

.c. The complete discharge of the contractor's LAminimumoftwoindependentqualifiedsourcesshallbc
contractual obligations require the performance of certain estabished for each critical item during LRIP I and shall be
services for, or the provision of information, to the maintained through LRIP IL The team shall produce 100%
teammate. Services or information to be furnished shall be of all hardware with each teammate producing a minimum
delivered directly between teammate on such terms and of 10% of the production quantity of Rounds and CLUsand
conditions as the teammates determine necessary that each associated ancillary hardware such as consumables and
may discharge the contractor's obligations to the containers for end items during LR.[P L During LRW I,1
Government under-the contract. The Government shall each teammate shall produce 50% of the.production
assume no obligation for late or deficient services or quantity of Rounds, CLUs, and associated ancillary
information. hardware as defined above. (Training devices and other end

items such as test program sets, technical manuals, and long
d. In the event that either teammate gets ahead or lead items are excluded from these percentage limitations, )

behind the other teammate in progress toward For quantities that cannot be evenly divided (odd numbered
accomplishment of the objectives of this contract, it is the quandies), the contractor may assign the odd unit to either
responsibility of the contractor to return the teammates to teammate. The term 'produce' is defined as final assembly
parity. LRIP 11 hardware will not be accepted from either and acceptance test of end item assemblies. The
teammate in advance of the other unless specifically apportionment of manufacture versus purchase of piece
approved in writing, in advance, by the Contracting OfMcert. parts shall be the responsibility of the team. The joint use of

a production facility during LRU I and II is prohbited at
e. It shall be a specific management responstibility of the the prime contractor level

contractor team to maintain the schedules of each
constituent member at parity. The Government shall not H-10 AWARD FEE PROVISION (ENGINEERING
consider that any miestone has been met or that any test is SERVICES).
ready to be conducted unless both contractor teammates
are, simultaneously, fully ready to particpate in the event.. 1 The contractor's performance hereunder shall be

evaluated for the purpose of determining the amount of
/ . Each teammate is obligated to institute a vigorous and award fee to be paid to the contractor. The maimi,- award

aggressive Could-Cost Program. Therefore, the contractor fee (base fee plus potential fee) is 10 percent of estimated
shall establish, as part of the written agreement as cost (excluding cost of money). The evaluation shall be
referenced in paragraph a above, a could-cost agreement performed by an evaluation board applying the criteria set
between the teammates. The agreement will provide for the forth in Attachment 15 here to. A Technical Manager shall
respective teammates' could- cost goals and objective and be assigned by the Government to each Base-ESM for the
appropriate sharing arrangements for generated cost purpose of monitoring the contractor's performance and
savings for goal achievement, assisting the Board in performance of its evaluation.

g. The teaming agreement shall contain the contractor 2. Each performance period to be evaluated covers 6
agreement forAAWS-M technology transfer.The teaming months of Engineering Services effort: The first
agreement shall form Attachment 19 to this contract and performance period ends 6 months after option exercise.
shall be followed throughout the period of this contract and Subsequent periods end each 6 months thereafter.
.throughout the period of performance of any of the options
exercised hereto. The teammates agree to transfer relevant 3. Within twenty-five (25) days after the end of the
data, manufacturing methods, manufacturing processes, evaluation period, the contractor shall submit, (with his
trade secrets, or any other relevant intellectual material monthly engineering accomplishment report,
between the parties. The technology transfer agreement DI-MGMT.80061), a financial summary covering the
shall also describe how the technology-transferring member evaluation period and a justification of the variations in
of the team will ascertain the progress of the planned-versus-acrual man-hours and cost.
technology-receivino member and how such progress shall
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wvn.l DOD 4145.2b.M for privately owned, privately applied as a reducion t the PSTP/STE- acquisition cost-
opc:rted (POPO) conrazor acilit= and DARCOM paid by the U. S. Covcrmct.
Regirlatio- 3&5-100 (Safety Manual) for Government-ownex-f c --acor-ope.-sed (GOCO) fit itics. Lf these F2016cs capital os ofmoncywM be Calculated lAW

6afiues are owned by mitary serices other than the Arzmy, CAS 414 and treaed as a A c-g for each subsequen
thi u-y lrgiLaozos may be subs-ied for DARCOM producion -a. Facitaes C atc of money shall be

30-1o. m-profiam earing

H-16 COULD-COST SHARING ETe omvernmenes rihz to dide to PST and PSTE slWl
be deteine lAW FAR Subpart 45.3.

aThe sm=acto's share o( cold-co savings shall be
pwildasadduond fee. After adjusume6t of eoouoruct g Is the u thwo or 3 teminte
Lare cost, target fee/profit and ttal ci for CU2N 0001, before the mamm moa s. d for the ,-T iod
Of it0 W Oa, 0007,18 or 000 £or any coui. wopom ME has ben paid, for reasm oth w tha te o acoes
implemented by the Govenmen, the target foe or W failre to pcaina, the Coataotor haDl be paid the bala
be increased to refct the contractoes shAre of the svmg, of the ma m u mo rt & cry W a mount incred
For MIN 0001 or 0002 the fe: will be increased by w is les subject to availability ao appropriated
e y-fve percent (2%) of the to ngtated cost s .s .savings ad for CIN 0005, 0007, 00A or 002D the pro&

wi3be increased by fort7 pecent (40%) of the total kIn the eventof termnationfor de.au/. th m i m
negoiate cost savings &W a mo be =&Wk to rtco-pm-n, ofsmy uw r .d

PSTJSTM costs.-

b. Fwrm-flxed-price C..XNs wil be reduced by d h olwigi itngo h S adPT ys
percet (60%) of the total negotiated cs savinLT Woing i a s fate to p M Wich
from could-cost p"gouls applcble to these CLfls and the conact wil acquir or Iicate to perorm lREP 1:
implzented by the Goenment (Lit all PSTiSrE or refer to a isting which a be

H-7 PRODUCTION SPECIAL TOOLING/PRODUC. iamporated into the act by separate a ach ma). -
TION SPECIAL TMT EQUPME1T "ST/'I,) REFER TO:Volume 3,Cost/Price, Section 1.0.2*Off eror may propose a single amount Tor

a Production Special Tooling and Productio Sp each blank or propose three amounts (one
Test Equipment art those subsets of speca tooing and for each of the low, middle, and h14
special test equipment (as defined in FAR 45.101) t ranges for the rounds and CLs under CL33
support productim rales and quandii for LRIP L 0007.

b. The contractor agrese tha the price of the option for
LRIP I includes not less than fifty (50) percent of the 141 miss
acquisition cost of any Production Special j 1!? (1 L) ... "I7AZ
Tooling/Producion Special Test Equipment (PST/STE) L- r"'se $3,218,000 (100) 0 $3,218,000 I
acquired for performance hereunder. The contractor M UgS4,985,000 (100) 0 $4,985,000
further agree that costs incred by the contractor for the
acquisition and fabrication of the PST and PSTEhall be shaage $5,790,000 (100) 0 $5,790,000
direct charges to the instant contract. If the inuant co$ ct
does not provide for payment of the maximu mount CLUspcifie fo the PST ad PSM' the balane of thes coss ----
shall notbeshifted assigned to other programs, or charged idu $ 0), 0
to indirect cost pools. Nothing contained herein l be $2,400,000 T0) 0 $2,400,000.
costued as making unallowable any deferred PST/PSTE 5tta aaae$ 2 ,400,O00 (100) 0 $2,400,000

c. The total amount of PST acquisiti costs to

be paid (allowable and allocable) for LRIP I is H-18 SPECAL iOCE - NONCOMPLANC- This I
s( ) contract iposs upon the coenactor a material re qr-

Whch sma represents 100 % (this figure cannot beess meattoestabishand maintaiatwoindepeade a 1s for
than 50%) of total PST/P'STE acquisition cost. The the systm and for aitical items. The contractor shall im-

" remaining portion S( 0 md ejJy provide writen notice to the Contracting Ofr e
shall be deferred and allocat to the LRIF 1I Option. Tbe i any time during ormance of this contract (to nc
mU.dmm amount the coaracor may be paid cc the instant optons if aezrcsed), he contractor is not in cmjlance
and future contrac:s for the LRIP I P3T withthereuirement f.rwoindepend ents wi
end PSTE is 18,190-000 • 2daysherissuanaofthe above notictheMaactor

The Governmeont may acccr e the amonizaon schedule has a"o a=d his noucompliwnc the Government da be
Wkbout penalty. titled to demand delivery, at no cost to the Government,of a Government Purpose License Rights TDP (as

d. Any rcutulls.t chg.s paid to the canctor for the descibed in CL.D 002) for the system or the critical
use of the PST/PSTE for Foreign Mitxy Sales sa be ker(s) for whch the cotractor bas faled to maintain Or es-

tablish two independez mource . T is right is ian addition to
any other rights or rcmedis provided by Low or contract to
whieb the Goverment is ended.
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avalaoice Irorn C-CI, 33-4 North Torrev Pines Court, La Volume 3. Section 2. Cost/Price for FSD. Complete cost
oila. Caiifornia 9237; Telephone No. (69) 417- 968L inform-aunn through Level 4 of the WBS is required for

CUIs 0CI and 0002. Cot shall be fully explained, as to
b. Prepare an appropriate benchmark program for the rationale, methodology, data used, and in sufiticntdetalto

AAWS.M system. The benchmark may be based on an demonstrate to proposal evaluators the total cost to the
instructioa mix for such considerations as coordinate Government and any additional cost to the contractor. The
tramformation, Fourier transform in integer add, Kalman offeror shall submit four (4) copies of the Bill-of-MateriaL
ilter-s and interrupt response time in Ada. Compile and run Cost information for major subcontractor (overm £500,000)

the benchmark program on the proposed not selected througs price competition shall be provided in
compiler/computer pair. Preform the benchmark program the same detail as required for the contractor. Also, the
both with the use of Ada pragmas as desired and with so contractor shall perform cost/price analysis of
pragmas utilized Include results of the benchmar runs in subcoutractor's proposals when initially submitted to the
the proposal Innovation in the formulation of the GovermenL All costs shall be presented lAW DA PAMs
benchmark, and meaningful metrics for the results is 11.2 through 11-5 and DCA-P-92(R). The above
encouraged. As a minimum the results shall include the time instructions are not intended as restrictive or all inclusive.
for execution of the benchmarks and compile raioof object Offerors are encouraged to submit any other cost and
instructions to higher order language instructions. Submit, financial information considered to be helpful in the
ona5114inchDSDDfloppytdisktthebenchmarksorce evaluation of the cost proposals. The supporting cost
code and machine code produced by the compiler. information (which shall be provided'in separately bound

, The computer resoures margin and grt appendices) shall include the following type informaton:

requirements are important. Provide analysis and data a. Rationale followed in development of quantitative
demonstrating proposed compliance with spare memory, estimates (labor and materials).
procesor throughput, 110, and interrupt capability.

b. Subcontract cost, ontract structur'e and principle

d. Provide results and conclusions from ensting trade components to be subcontracted.
stucls, and risk analysis discussing alternative system
architectures, optimization methods/plans, additional c. Rationale followed in development of other direct
be,,,-hmarktests, andotherdesignconsiderationsreativeto costs, if any, such as tooling, relocation, plant
selection of proposed computer resourccs. rarrangemet travel, etc.

Part 4. Software Support Environment d. Listing of proposed Special ToolileSpecial Test
Equipment: (STJSTE required for Imi,-ted roaction. n

a. Describe in the proposal the Development Software supporting data for cost estimates of same-
Support Environment Plan (DSSEP) to be used in the
AAWS-M system software development as defined in e. ithe contractor proposes use of Govcrnment owned
DOD-STD-1467 Paragraphs 4.1, 43, S1, 5.1.2, $.L3 S.6, production and research property or any other Governmest
and LAW DI-E-7140. Include identfication of all software lfurnished servise/supprt/equipmenproperty, he shall
and executing hardware and address the sources (for providetheinformaionrequir.dbyFAR4 .QS(b),(1),(2),
eample, commercially available, contractor proprietary, or (3) and (4). The offerer need only provide rental charges
developed with government funds). Describe in the applicable to the production and research property.
proposal the Life Cycle Software Support Enviromeet
(LASSE) LAW DOD-STD-1467 Paragraph 5.3 and Volume3. Section3, Could-Cost Proposal.
subparagraphs, and describe and justify the C a. Proide aenpate propd f &
between the DSSE and LC E JAW Paragraph si...a.Podeasartpooalfrmpe nain a

would- cos program. The purpose of the program i to
3. Volume 3. Cost/Pri-. Provide the following information redum contract coos and effort by -eduction of an lue
without constraint on page count. A copy of Volume 3, added requirements wherever practicaL Therefore, in
Cr . Pricc, shall be provided to the cognizant Defense Con- addition to submining a full and reapot" propoal aainst
tiact*Audit Agency element conicrrent with sm tlmtal of the RP as written, offerors are required to propoe as
proposal, priced options, changes to anyaspe of the RFP which an

be demonstrated as (1) :io'rm essaoaentla,(2)Nhr
.Volume 3, Section 1, Cost/Price for LRIP Options. the m cost-effecti ppa toc ctperforma

propose a Not to Exce (NTE) price in then year dollars
for CQX.s 0005 through 0029 and complete cost informatio b. This invitation to challenge the proviiom of the RFP
through Level 2 of the WES for CLINs 0013,0014, 0 2 and eatends to both the business and contractual a eas as well
00. The NTE prices will be definitized prior to ercise of as the technical asptm. In this context. provisions wtich an
the option by the Government and shall be subject to offerer satisfactorily demonstrates as meeting the three
downward negotiations only. The Offeror isn= required to criteria stated in (a) above are not considered Government
indicate a total price for option which contain range 'requirements* within the meaning of FAR 15.606. Th
quantities. The Offeror shall indicate a unit priceapplicable ontrayint Of cer will not be ob|r gted tn reveal eo All

fortheexerciseofanyquantitywithinthatrange.Totalprice offeron h eanges restltin9 from aeptance of a n

will be determined by the quantity exercised by the ofTOer'S otinn profn=- if Aomng in would revea to the

Government. other offermor the -olution prnpoed b% the Ziver nfTemrc or
2 y' nher i'-rmniron th il in oroteetlin

c. Folowing are examples of areas where could-cost
rcducuion. nni.hs bc achieved: These include (1) Reviewing
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ctandards. uasc-uepa~ nLlrn a~naar3s VoTZLEc 4, Sccuoa 1-~ TRN Program Plan.
and spec~iiatitoas. (Z) Te~ung. (3) RAM, (4) Program Submit the iia \L NI'RIN Procam Plan addrecsing
Reviews (5) Sys= AUd, (6) Travl(7)Cos(Reporting, MANPRIINT and all MAPUTreiated activities

(S) Data, (9) Inspection, and (10) Reduction in Waiver, Discuss the approach to ensure that introduction of the
the system will be usable and maintainable by the required

d. The following ground rules apply to the submission target audience Military Occupaonal SpeciaLty (COS).

of he puo cold-ostpr~o~~Volume 4, Seto 2. Cross Reference. The offerotr shallI

(1) Must be separaely priced. showing cost and fee submit a .Cross-reference index table showing, by
reduction, and documented with the ratae for the KpNTRpjT domain, the volumes/sections in the averall
change and the specific change recommended. proposal that address the requirements specie in the

(2) Must provide a clear benefit to the Govenwient in RFP.

terms; of finasscial or schedule benefit, life cycle cost. 5. Volume 5. USRkMJVQA Not to exceed 200 pages.
improved quality, risk reduction. ease of use, or futur
flexibility. Volume S. Section tLntegated Lostics Support (ILS):

(3) Must be a single, Goviernmcnt-sclectable option, Ntt xed5 ae sflos
separately priced, individually exercisable by the Part L E.S Planning. Submit a Master Intcepaxd Support

Goverznent independent of the basic AAWS-M proposal Plan (ISP) addressing all IS activities in this RFP and in-
~4)Cange selctedwillbe icludd inthe ontrct trim contractor support planning (to indlude transition toI
z4;hanm sleced illbe ncldedin he ontact organic support), Test Program Set (TPS) development,

as NOT- LESS-THAN options to be excrcised within the C..U retrofit, logistics demonstration and depot suppot.
option exercise period specified by the offeror. The These activities will correspond to pLannecd hardware
proposed option exercise period shall be at least 90 days developmcntandtesting activities. Address both U.SLArmy
from date of award of the FSD contract. aud US. Marine Corps (USMC) support requirementL.Ad-I

dress IS managemoent and organization activities including
(5) Subsequent could-cost proposals may be the identification of responsibilities and authorities of all

submitted by the contractor at any time. Uf selected by tie ISmanagement personnel. Describe the intefo and ap-
Govcrmcnt the changes will be immediately negotiaced proval evels of IS elemnents with the other program cWe
andimpleinentedorinciuded in thecontractasNOT-LESS- ments (c4. design en&eing. RAM, MANPRM. andI
THAN options to be ecisedC wilthin, the opt=~ cxn QA). Identif inegration procedures of XIS elements with
period specified by the contrctor- Couldcot popsl each other, as well as, the continued ILS interaio into Wh

appicabl t th LIPopios shall be valid as a mlnimsin hardware design prom Provide details4 Of the FpposedA
90 days from date of award of the LRIP options. life cyl supr cnet droughouc the acclerated s,,s

e. Contractor's share of any could-cost reduction tendvlpe.tstgelomtadutincL
selected for implementation by the Government shal be Par:2 UgiscSupponAnais (SA)Submita.SAphan
provided to the contractor pursuant to Special Provtisionl addressing all LSA actrvities in this RFP. Provide results of
cause H-36. a testability trade study documenting the tradeoffs made inI
.* Volume 3, Secton 4, Design-To-Ufit Prodiuction Cost th tetbltyf~ue of the design. Provie
(DTUPC) and Desigti-To.Operations and Support Co eults5 of a trade study evaluating the feasibility Of complete
(DTOSC). Provide a DTC Plan which wil address the eliminyation of field maintenancc for the system

Part 3. Maintenance Concept. Provide a proposed main-I

a. DTUPC Gl Prps uni productm gal with tenance concept for the OJJ.
detailed rationale tod demonate to proposal evlaa h Part 4. Trining. Demonstrate that the system operatoraid
achievability of the stated DTUPC floalS. Inctude th intainer can be trained to the requtired level of profiden-
methodology used to generate the proposed goal, cy in MIS 3'7300 for initial and sutainment training.

i nf r m ti d c t n d s e u l t o ff c d e al u ti n f h e f e r o f s k l h t o t h e p e r a to r f o r = h e o p e r a o n a l n i t .i

presented IAW DA Pamphlets 11-3 and 11-5 and ssanistai&Dmntaeas htltl sro
Attachment 16. tion is needed to train military personnel how to operate,

. b. DTOSC Goal. Submit detailed rationale to m2ittain at unit leveland correctly usthe trainingdoeies
demonstrate to the Government how it will achieve th Volume S. Section 2. Reliability and Maintainabilty
SUBH O&S goal. DTOSC cost shall be presentced LAW DA (R&.M). Not to eceedc 75 pages. Submit details explainingI
Pamphlet 1-4,11-5, DCA-P.92(R) formaad definitioas the development and implementation of R.&M propams
and attachment 16. that will ensure (1) the capability to achieve R&M

c. DT- aaeet Details of the proposed specification requirements is designed into FSD and
techiqus fr etabishng TC galsandconrolingand production hardware, and (2) R&M characteristies improe.

tecphninge fornes tbihn the goals adcnroln n and do not decay during the transition into production andexplinin chngesto he ga~s(3) problems encountered in the R&MI area will be handled
4. Volume 4, N4ANPRM-r.. No( to exceed 10 pages as fol- in a manner which will prevent recurrance. Submit a

B-8I



, ,Z: Acqu~.oEn gagwcen. The rooaoiiry on
ne Dinner. usn h tem. reco=w g nd co-)a ailada~ ~uc jic(L)
careat targets under ail battieicid conaitions and lay, ight sit~lcs. ConLroLs. rcucie and cuspiays, oeam

environments. projector ana tracker (if reqwure), and accessoris.

(d) Range. The required system range (b) Round Desig. All major dign components of

pert ormance the minimum and maaimum effective range, the ai5SC (propulsion. wrhad, G&C, =tc.) and the launch

and flight profiles. tube (end caps. etc.).

(e) Training Device Fidelity. Training realism of (c) Sstem trae.Theletrcand mechanial
the training system to repizcate th wepnsse ucin interface designs betwee the CLU and round, including the
and satisf the specificationi requirements. coDsumables and thcirattachments

(2) SurviwablhriylSay. Address both the (d Environmental Capablities. Both natual and
and the gunner, with the survivalty of the guni being induced environmental effects oan the system Le.,
more than twice as important as the equipmenL The temer etremnes weather, shock and vibation.
assessment of this element will include the offeror's (e) Pre-planned product improvements idig
Cvaluation of Acalth hazrds and safety ad will addrs powth potential and modularity of the system design.
offeror's ma-raing approach. The factors to be evaluated
include: (f) Produc:bility at rate as evidenced by the design

(a) Engagement Timeines. These include used in the POP Progam.

consideration of employment time, exposure time, time of b. Cos/rice. The Government will evaluate the moa
flight and reload time, probable coat/price to the Governmn The coa/price

(b) Firing Signature. Blas t zmty levels, smoke, elements am as follows

noise, benefit of soft launch, and the presented area of the - LRIP Option II C4st/Price (CLINs 001S-MGS)
gunne while firing - Full Scale Development Cost/Price (CLINs

(c) System Flexibility in accommodating mamimum 0001.0-04)
number of tactical firing positions and the ability to fire fromn
enck m- LRnP Optio I C (C. s 50.0

(d) Hardware survivability will be measured ' - Could-Cos Proposal Savings
against ballistic protection. exposure to High A d - to Co Goals
Electromagnetic Pulse, radiation, blast effects and
resiStan to the elements. The sum of the LRIP Option elements are approxmately

(e) The use of insensaitie muniti twice as important as the mn t and them nthese
elements are significantly -mor-e important than the remain-

(3) Portability/Human Factors Engineering. The ig two elements The Could-Coat element is significantly
factors of portability and human factors gineerig am of more important than the DTC element
equal importance. The combination of portability and (1) LRIP Options.
human factors engineering is significandy more important
than delivery. The factors to be evaluated inchue (a) NTE price for LRP U production (to include

(a) Portability. This factor will consider total long lead time items. end items interim contractor support

system weight. ease of carry of the -mbled ytin, case and trainng and molt probable cut and base fee for
engiseering services. In evaluating the range options, theof carry of system components carried separately, sYtm Government will utili the no-e-ciced unit ciling price

confiration and balance, and the abily to c proposed times the mi um range quantities as shown in
accesori/expendables. Sction.B.

(b) Human Factors E neci The and (b) NT! price for LRIP I production (to iclude
speed of system utliztion by the gunner through simple long lead time items, end items, new equipment training.
controls and switches and simpl hy o e gunner mat technical manuals, interim contractor support), most
the missile to the CLU, and eas of assuming all firing probable cs and base fee for eng.iering services and the
positions under all operational conditions including f total acquisition cost for production Special
NBC protective esmb ruedness b . TooligProducton Special Test Equipment (PSTIMnE).

(c) Delivery. Tactical system delivery by a In evaluating the range options, the Government willuze
parachutist and transportability in all types of tactical the not-to-eceed unit ceiling pr roposed time the
vehicle, minimum range quantities as shown in Section B.

(4) Design Risk. The maturity of the overall system (2) Full Scale Development (to include the training
design as evidenced by the test results in the Proof of devices).
Principle Program. In evaluating this element, proposed
designs which are different from those demonstrated in t (3) Coud-Cot proposal savings.
Proof of Principle Program must be fully justified and (4) Design to Cost. The contractor's DTC goals
supported by additional testing, similarity to esistiag (DTUPC and DTOSC) and the management plan to
hardware, and/or detailed engineering analysis. Factors achieve those goals.
which will be evaluated in this area include the following:
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APPENDIX C.

B.2 CONTRACTUAL DOCUMENTS

This appendix is composed of the following documents:

• B-2 SPO-Northrop Business Agreement (p. C-2)

" New B-2 SPO-Northrop Draft Business Agreement (p. C-33)

* Northrop Subcontractor MOU (p. C-45)

* Pro Forma Interim Business Agreement (Subcontractor) (p. C-53)

• Pro Forma Final Business Agreement (Subcontractor) (p. C-58)
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iNDUSTRIAL MODERNIZATION INCENTIVES PROGRAM (:MIP) BUSINESS OEAL l

(U) BASIC 4E4ORANDUM OF AGREEMENT (WOA

I. (U) PURPOSE I

(U) This Business Agreement between the United States Air Force,

Aeronautical Systems Division. B-2 System Program Office (SPO), I
hereafter referred to as "Government". and Northrop B-2 Division,

hereafter referred to as "Contractor", is to establish investment 5
criteria, objectives, definitions, incentive payment methodologies,

procedures and savings sharing arrangements, and cost tracking of

individual projects in the 8-2 Industrial Modernization Incentives I
Program (IMIP). This MOA consist of the following:

a. IMIP Basic MOA (Contemplates Government Funding) l
b. Appendix I - Subcontractor IMIP

c. Addendum Regarding Contractor Funded Projects U
II. (U) DEFINITION 5

(U) IMIP is a joint effort of the Contractor and the Government

designed to provide incentives to improve the production process with

the overall objective of improving productivity and reducing weapons

system costs. IMIP consists of three phases:

Phase I - Program Cost-Driver Analysis

Phase II - Detail Design, Development and Demonstration

Phase III - Implementation of New Technology/Equipment

A. (U) Phase I - Phase I of IMIP consists of a program analysis

wherein existing methods are reviewed and candidate IMlP projects

are identified and proposed for Phase II development. Preliminary

financial analysis is performed for each project to determine the 3
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feasibility of initiating Phase 11 projects. The savings values

will be revised during Phase 11 and determined during Phase III.
Zosts incurred for Phase I projects funded by the Contractor shall

be charged as indirect costs and recoverable as normal overhead.

8. (U) Phase II - Phase 11 of IMIP is the development of those

projects identified in Phase I. It includes preliminary design.
detailed design, prototype development, and demonstration of the
new technology or process. Prototype equipment procured with Phase

II funds may, if appropriate, be used in Phase III. IMIP Phase II
projects require Government funding to help develop new technology

or adapt existing technology to program-specific requirements.
Potentially, there will be two types of Phase II projects -

Modernization Investment Projects (MIPs) and Modernization

Efficiency Projects (MEPs). These two types of projects may have
different methods of calculating Contractor incentives. The

financial incentives and the contract adjustment applicable to
Phase IlI implementation of IMIP projects are set forth in
Productivity Savings Reward (PSR) payment, Section IV below. All

Phase II projects are subject to Government approval, and will be

contractually implemented.

1. (U) Internal Rate of Return (IRR) Calculation

(U) Before Phase III is contractually authorized. PSRs will be
negotiated on the basis of providing the Contractor an acceptable

threshold based on the Contractor's after-tax cash flow. The

government must. after approving the contractor's required PSR,
have a satisfactory return using its specific criteria defined

below. The negotiated Contractor MIP threshold will be based on
the following formula in order to meet the needs of a long-term
program. MEP project thresholds shall be negotiated on a

project-by-project basis.

C-3
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(U) Contractor Criteria - The Contractor's thresnold for eacn :MIP 1

project will be based upon the Northrop Corporate Finance Manual

3-103 (currently 12.5% IRR) plus a negotiable factor to account for 3
peculiar technical and/or financial risk of a project (in the range

of 2.5 - 12.5%).

(U) The above range represents an increase of 2.5%, to the

previous range, in consideration for exc;u41ng lost profit as a

variable when calculating Internal Rates of Return. Lost profit is I
defined as that profit not realized on follow-on B-2 Contracts

because of reductions in cost resulting from a cost reduction 3
initiative project(s).

(U) Government Criteria - At the start of Phases II and III. after 3
modeling the PSR payments to achieve the Contractor's threshold.

the project must return to the 8-2 SPO savings at least equal to a

Net Present Value (NPV) of zero when discounted at the 30-year l
Treasury bond rate at the time the Contractor's incentives are

calculated. 3
C. (U) IMIP Phase III

1. (U) IMIP Phase III follows Phase II and is the phase of IMIP

wherein the technology and/or production/manufacturing process

improvements resulting from earlier development efforts are I
implemented on the B-2 Production Program. Subject to the

mutual agreement of the parties. Phase III may be accelerated

to overlap Phase II on a case-by-case basis. All capital

investments, and related Phase III implementation expenses.

will be made by the Contractor.

I
I
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2. (U) Capital assets acquired by the Contractor wnicn meet the

criteria for indemnification set forth in the B-2 contract

c'ause entitled "Capital Investment Incentives" shall, subject

to the limits of the cited clause, be included on the list of

indemnified capital items In accordance with the procedures

set forth therein. Request for asset indemnification must be

made no later than the time of Phase III proposal submittal.

The Contractor's threshold return on indemnified assets shall

reflect the reduced financial risk resulting from

indemnification consistent with "Contractor Criteria" above.

III. (U) PHASE Ili/Ie FUNDING AND INVESTMENT IN IMIP

A. (U) Government - In Phase I. Government funding for projects will

be negotiated on a project-by-project basis. Prior to Government

funding of Phase II, the Contractor shall include the expected

level of investment necessary to implement the project in its

capital budget planning process. This does not obligate the

Contractor to fund projects which are mutually agreed to be

technically and/or financially infeasible. Profit on In-house,

Northrop 8-2 Division, Phase II IMIP projects is not appropriate

and will not be paid. However, profit is appropriate on the

Northrop 8-2 Division effort of managing the Subcontractors. This

profit will be based upon the burdened direct labor costs of

managing Subcontractor efforts. The dollar value of Northrop 8-2

Division's management effort will be negotiated between the SPO and

Northrop 8-2 Division, and will be contractually implemented.

Management of IMIP activities shall be treated as an IMIP project

and funded annually based on proposals, and shall be authorized as

a subline Item in accordance with the provisions of Paragraph

.V.C.3.(a) below.

C-5



I
U

23 Acril :

Rev. A. U
Page S

B. (U) Contractor - The Contractor agrees to invest in modern, U
cost-effective equipment required to implement IMIP projects.

(U) Additionally, the Contractor agrees to the following: U
I. (u) Contrac:or in Phase III will fund 100 percent of capital 5

expenditures and commercially available software for all

projects. !

2. (U) If a project is financially acceptable as determined by

the discounted cash flow model, and the level of capital

required for implementation is within 120 percent of the

amount projected at the start of Phase II, the Contractor
shall normally implement the project. As a basic premise, it U
is understood that Government Phase II funding shall be

returned to the Government should the Contractor fail to

implement a project which is financially and technically

feasible, and within the 120 percent investment ceiling.

However, the Government shall consider the circumstances

surrounding each unimplemented project. The amount of Phase

II funding returned to the Government shall be equitable given

the circumstances presented by the Contractor. 3
IV. (U) IMIP CONTRACT INCENTIVES 3

A. (U) Productivity Savings Reward (PSR)

I. (U) The portion of the IMIP savings (instant contracts)/cost !
avoidance (future contracts) earned by the Contractor is

referred to as a Productivity Savings Reward (PSR). PSR is 3
the additional incentive required to encourage the Contractor

m
I
U
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to invest in capital equipment and related expenses and to
achieve the project threshold. The PSR does not constitute
fee within the meaning of 10 USC 23CS(d).

2. (U) Two basic categories of Contractor projects qualify for
PSR:

I (U) Modernization Investment Projects (MIPs) are heavily

dependent upon Contractor investment that can be
capitalized. For MIPs, a threshold will be negotiated on

a per-project basis. This PSR will be the additional
incentive given to the Contractor to achieve the project

I threshold.

ii. (U) Modernization Efficiency Projects (MEPs) are
projects which enhance Contractor productivity without

requiring significant capital investment (i.e.., projects

funded by-expense outlays). For MEPs, the Contractor's

PSR will be based on the Incentive required to achieve
the project threshold, which may differ significantly
from the threshold for a MIP. If the MEP has significant

development or implementation cost, the PSR may be

calculated using discounted cash flow, return-on-invest-
I ment analysis. Conversely, If the MEP has little or no

investment for the Contractor, PSR shall be calculated by

using a percentage share of all 8-2 Program Savings

(Instant and Future) from the point of project

Implementation. The negotiated percent share shall be

paid by contract for the life of the program.

I
i
I C-7
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iii. (U) The aforementioned thresholds shall be consistent U
with Attachment A, Cost Reduction Initiatives Otscounted

Cash Flow Ground Rules. I
B. (U) Contractor Implementation Proposal (CIP) 3

(U) The Contractor shall submit a Phase III Contractor

Implementation Proposal (CIP) to demonstrate that PSRs are required

to make identified IMIP project Implementations economically viable

and beneficial for both the Government and Contractor. Supporting

documentation shall include the following: 3
1. (U) Project Identification: Project(s) description and

implementation schedule. Identification of capital equipment

to be acquired, nomenclature, quantity, and cost of

equipment. In addition, any development, installation, and

validation costs or other expenses, whether or not

capitalized, will be included in the CIP to the extent these

costs are not otherwise allocable to the performance of any 3
specific 000 contracts.

2. (U) Cost/Benefit Analysis: The cost/benefit analysis will m

document the overall economic and other effects of the

project(s). The Contractor will identify the anticipated

reduction in price attributable to improvements resulting from

project implementation.

3. (u) IRR Analysis: An IRR analysis will be completed to

demonstrate the economic benefits provided by new projects

relative to their implementation costs. An analysis should be U
run including the PSR necessary (if any) to achieve a

I
I
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project's threshold. The Aerospace Industry Association of

America Discounted Cash Flow Model, capable of being run on an

IBM PC (or compatible), will be used for this analysis.

C. (U) Calculating PSRs

(U) The Aerospace Industry Association of America discounted cash

flow model is the primary tool for calculating the amount of PSR

the Contractor will be eligible to earn. Any investment that can

be capitalized or expensed in accordance with the Contractor's

disclosed accounting practices is eligible for IMIP.

1. (U) PSR Payment Basis

(a) (U) Instant Contracts: Instant contracts are defined as

those B-2 contracts already priced without Incorporating

IMIP improvements. Operational milestones, as referred

to below, shall be dates determined on a

proJect-by-project basis and shall be contractually

documented by the contractual amendment which defines the

requirements contemplated by this Paragraph IV.C.

(b) (U) Northrop S-2 Division will receive their PSR
incentive award payment Immediately upon execution of the

contract modification reflecting the related cost

reduction(s), with the goal of achieving the negotiated

threshold as determined in accordance with Paragraph

II.S.1 above. The PSR can only be paid out of IMIP

projected savings/cost avoidances.

C-9



I
I

:3 Aor';8m

Pev. A.
2age 9

(c) (U) Northrop B-2 Division with the goal of achieving
will propose to the Government the estimated savings from

each project at the time of Phase 1,1 proposal

:ubmission. Upon achieving the operational milestone the

value of Instant contracts will be reduced, at the cost

line, by the mutually agreed to amount of ,MIP instant

contract savings less the PSR required to achieve the

negotiated threshold.

(d) (U) It is the goal of both parties to pay all PSR from

instant contract savings Immeedately upon execution of

the contract modification reflecting the related cost
reduction(s), upon achieving each project's operational

milestone. If this is not possible, the SPO will be
informed as to the magnitude of potential PSR shortfall.

The SPO may terminate any project which no longer meets 3
original projections. Should the SPO decide to continue

the project, any portion of the mutually agreed PSR not

paid out of instant savings shall also be paid to the m
Contractor under a separate line item at the point of PSR

award, and a special provision shall be incorporated

which further adjusts the contract price at the

operational milestone.

(e) (U) If the instant contract(s) being adjusted due to

IMIP is an incentive type contract, ceiling value(s) will

likewise be adjusted.

(f) (U) In the event other, non-B-2, contracts are impacted

by INIP projects performed under this business agreement.

the following procedures will apply:

I
I
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(1) (U) Instant Contracts (Non-B-2) - 8-2 Division will

estimate the savings on these contracts which result
from B-Z-sponsored IMIP projects. Upon agreement of

these estimates, these savings will be ircluded in

the cash flow model as cash inflows to the

Contractor. Revised PSRs will be calculated in

accordance with Paragraph IV.C. and PSR payments

adjusted accordingly.

(2) (U) Future Contracts (Non-B-2) - Future, non-B-?.

contracts benefiting from an B-2-sponsored IMIP
project, must be priced taking the IMIP improvements
into account.

2. (U) Basis for Estimating Savings

(a) (U) The Contractor will propose at the end of Phase II
estimated savings to be used in reducing instant contract
costs based upon the most recent cost-benefit analysis.

These estimates are subject to Government review and

approval and to negotiation between the parties.

(b) (U) During Phase III, detailed tracking of actual

savings and the accuracy of the savings estimates will

not be required. The magnitude of actual savings shall
not affect the amount of instant contract cost reductions
accomplished under paragraphs IV.C.l(c), (e) and (f)

above. It is expected that the Contractor will perform a
self audit of actual savings in order to improve the

techniques used to estimate savings on future projects.
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3. (U) PSR and Project Payment Mechanics 1

(a) (U) Each project, when funded in Phase I or 11, will

become a subline item under a Contract Line Item called

"IMIP Phase Projects." Each project will be separately

priced. Costs incurred under "IMIP Projects" subline I
items shall be reimbursec to the Contractor at a most

expedited rate through progress payments, or flexible

progress payments as applicable.

(b) (U) The instant contract savings from each IMIP project

will result In a reduction of contract line item costs

for the production 8-2 aircraft.

(c) (U) The PSR necessary to achieve the negotiated

threshold for each project will be a subline item under a

Contract Line Item called "IMIP PSR Incentive Payments."

Each project's PSR will be separately calculated and

contractually noted. This line item shall be fully l
billable as soon as the changed process is operational

(upon achieving the operational milestone). I

V. (U) TECHNOLOGY TRANSFER

A. (U) As part of the prospective proposal submission for each phase U
of a particular project, the Contractor shall identify the limited

rights data to be used in the project which would restrict the

transfer of project technology. The Contractor shall make

available to interested parties reports, demonstrations, and

information, except that which is subject to any proprietary or I
limited rights restrictions which may apply, facilitating the

transfer of technology developed under a Government-funded IMIP

project.

I
U

C-12 I



28 AorK j

Rev. A
Page 12

3. (U) Security considerations and the Security Guide governing the
Senior Cejay program take precedence over technology transfer
activities.

FOR THE CONTRACTOR: FOR THE GOVERNMENT:

CATE: DATE:
Mark F-. Miller Kalman G. TinKa, III

Manager, Contracts Contracting Officer

C-13
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(U) APPENDIX I -- SUBCONTRACTOR IMIP 3
I. 'U) PREAMBLE

(U) The SPO and Northrop B-2 Program recognize that a successful IHIP

program on the 8-2 weapons system must actively involve subcontractors. 1
:t is the goal of both parties of this agreement to develop Government

funded IMIP productivity improvements at subcontractor facilities. It

s the intention of the Government to utilize Northrop B-2 Division as 1
the prime contracting source consistent with the existing B-2 program

contract relationships. However, the Government reserves the right to

enter into IMIP agreements with 8-2 Subcontractors of Its choice.

Ncrthrop 8-2 Division management of any Government/Subcontractor direct

IMIP agreement, would be subject to separate negotiations.

11. (U) PHASE I

(U) Northrop 8-2 Division shall identify candidate subcontractors,

concentrating on the impact of an IMIP on B-2 costs, and propose to the

SPO their inclusion into the IMIP program as appropriate. Funding for 1
Phase I efforts at approved subcontractors is negotiable. Concurrently

with the Phase I negotiations (or earlier), Northrop 8-2 Division shall 3
enter into a Business Arrangement covering the terms of the IMIP with

the Subcontractor. Agreements are subject to the approval of the SPO.

11I. (U) PHASE II

(U) Northrop 8-2 Division shall include Phase II subcontractor I
proposals within the submission of its Phase I proposals if possible.

Northrop 8-2 Division is responsible for analyzing, fact-finding, and

performing the required cost-benefit analysis of the subcontractor

proposal. Northrop B-2 Divison shall require the subcontractors to

I
I
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:V. (U) PHASE !II

perform the same type of financial analysis of a candidate project as

set forth in tMe body of this business agreement. The SPO retains the

right of final approval of all projects.

(U) Northrop 8-2 Division shall evaluate project implementation

proposals submitted by the relevant Subcontractor, and ensure that

projects meeting criteria established in the Northrop B-2 Division

-Subcontractor business agreement are implemented. Project

implementation is subject to SPO approval.

V. (U) IMIP CONTRACT INCENTIVES/SAVINGS

A. (U) The party making the IMIP Phase III investment. is entitled to

incentive payments in order to achieve the negotiated return on

investment. As In the case of Northrop B-2 Division investments,

the SPO return on the IMIP project is covered by paragraph 8.1

GOVERNMENT CRITERIA. in the MOA to which this Appendix is attached.

B. (U) The incentive payments will be made by the SPO, through

Northrop 8-2 Division, to the Subcontractor. Northrop 8-2 Division

will negotiate the specific terms of remitting the incentive

payments with the Subcontractor subject to SPO approval. Incentive

payments will be made out of savings at the point of subcontract

cost reduction upon achieving each IMIP project's operational

milestone by the subcontractor.

C. (U) The savings generated from the IMIP project at the

Subcontractor will be passed through to the SPO by Northrop B-2

Division through an equitable reduction in the instant prime

contract's target cost and ceiling price. Future contracts will be

priced incorporating the results of IMIP projects at the

Subcontractor. Specific methods for estimating and determining

savings at the Subcontractors will be negotiated by Northrop B-2

Division with their vendors, subject to SPO approval.

I C- 15
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V1. (U) MANAGEMENT OF SUBCCNTRACTOR !MIP EFFORTS U
A. (U) Northrop 5-2 Division, via a contract with the SPO, will

manage B-2-related INIP Subcontractor efforts. This effort will

include: I
I. (U) Evaluation of candidate Subcontractors. negotiation of

Business Agreements, and negotiation/management of Phase I 3
efforts.

2. (U) Analysis of Phase II proposals, negotiating prices for
Phase II proposals, performing financial analysis, and

managing the Phase II performance of the Subcontractor.

J. (U) Analysis of the Phase II Implementation proposal,

negotiating the savings and incentives resulting from each

IMIP project, ensuring the necessary capital investment is
made by the Subcontractor, and performing audits to improve

the estimation techniques for future projects.

B. (U) Northrop B-2 Division management of the subcontractors is 3
subject to review by the SPO in accordance with the limitations
presented in the Subcontractor IMIP statement of work contained In

the LRIP contract.U

I
1
U
1
1

U
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ADDENDUM REGARDING CONTRACTOR-FUNDED PROJECTS

I. GENERAL

A. The purpose of this Addendum is to describe business arrangements

ind procedures applicable for proposed Producibility, Proauctivity

and 1MIP projects where the Government does not provide funding in

the manner contemplated by the Producibility and Productivity

initiatives, and the basic IMIP MOA.

8. Except as otherwise expressly provided herein, this Addendum

supplements the basic IMIP MOA to allow for a oroader spectrum of

projects (Producibility, Productivity and IMIP) to be purs.,d in

the absence of Government funding. The spectrum of projects for

Producibility, Productivity and IMIP initiatives hereinafter will

be referred to as the Addendum IMIP MOA or IMIP Project. If

conflicts are found between this Addendum and the basic MOA in the

circumstances described in I.A. above, the provisions of this

Addendum shall apply.

C. The parties hereby acknowledge that the Phase II development and

Phase III implementation costs for Producibility and Productivity

projects are subJect to reimbursement when funded by the

Contractor. The method of reimbursement shall be through

negotiated PSR payments. Specifically, the costs are included in

the return on investment analysis for calculating PSR and deducted

from the sharing base prior to the application of the share ratio

under MIP and MEP business scenarios, respectively.

C-17
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0. The basic :MIP Memorandum of Agreement (MOA, cateo 26 May 87) 1
contains references to adjustments in the target cost, price and

ceiling price for the instant contracts. For purposes of the basic

KA, the appendix to same and this addendum, all references to

adjustment in instant contracts will be at the cost line with no

adJustment to profit. The adjustment to the instant cortract w 11 I
be the mutually agreed amount of instant contract savings less the

PSR. If the instant contract is an incentive type contract, the

ceilinq shall also be adjusted.

E. It is the further purpose of this Addendum to recognize the 3
following:

1. That the Government has advised there will be cases in which m

it will be unable to provide funding in the manner

contemplated by the Producibility and Productivity 3
initiatives, and the basic MOA.

2. That the Government requested the Contractor to develop and 3
propose innovative alternative means by which to permit

:MIP/Producibillty/Productlvity projects to be pursued. 3
3. That it is the parties intent to preserve the concept of

rewarding the contractor for conceiving, developing and 3
executing IMIP/Producibility/Productivity projects which

benefit the Government.

4. That In the absence of Government funding, it is appropriate

that rewards be increased equitably to provide enhanced

incentives to the Contractor to fund IMIP/Productbllity/

Productivity projects when Governmt funding contemplated for

the Producibility and Productivity initiatives and the basic 3
IMIP MOA is not available.

1
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s. :n the event Northrop B-Z Division funds Phase I of projects

at their subcontractor(s), Northrop 8-2 Division shall be

entitled to retain a portion of the flow-through cost savings

resulting from the implemented technology for reimbursement of

Nortnrop B-2 Division's investment and incentive. The

contractor portion snail be reflected in an enhanced incentive

comparable to the range sited in II.A.2. below. Since

Northrop 8-2 Division would not provide for capitalized assets

at its subcontractor, Northrop B-2 Division shall perform a

Net Present Value Analysis to determine the PSR necessary to

achieve the range referenced above.

6. That the provisions of this Addendum rely upon and are

contingent upon the Government's funding of Contractor IMIP

management in the manner prescribed by paragraph III.A. of tie

basic IMIP MOA.

7. That factors such as costs, schedules, economic changes,

program changes and the like represent too uncertain a

baseline affecting both parties to permit the establishment of

binding standard methodology for the purposes of project

proposals and negotiations. Project-by-project proposals in

consonance with the basic IMIP MOA will be the basis for

project definition and contractual definitization.

11. Business Agreement

A. General

1.' Projects subject to this Addendum include, but are not limited

to, projects of the kind described in the basic IMIP MOA as

well as Producibility and Productivity related projects.
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Z. The procedure for calculation of Internal Rates of Return I
(IRR) as set forth in paragraph !:.8.1 of the basic IMIP MOA

shall be used by tne Contractor in assessments of projects

itn thne following modification. The Contractor's project

threshold is based upon Northrop's current Corporate Finance

Manual 3-103. The additional negotiable factor to account for !
peculiar technical and/or financial risk of a contractor

funded project is normally in the range of 15.0 - 25.0 percent

notwithstanding the Government and Contractor's right t6

negotiate outside the range on a case-by-case basis.

3. Contractor project proposals submitted in accordance with the

provisions of the Addendum shall be consistent with the

instant contract type. 1
4. Proposals contemplated by 3 above shall define cost,

Productivity Saving Reward (PSR), price and reimbursement

arrangements applicable to the project involved, Including but

not limited to: the Contractor's-planned investment, estimated 3
implementation costs, related schedules, cost reductions

applicable to the instant contract(s), savings on all

contracts which would benefit from the project and the

required project return as defined in paragraph II.A.Z. above.

Such proposals shall also define the process by which, and

the schedule upon which, the Contractor proposes to be paid

PSR.

I

I
I
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5. Except as may be otherwise agreed by tre parties in writing,

no project snall be initiated until that project and tne

financial arrangements applicable tnereto have been negotiateo

ana aefinitized by contractual incorporation. Oirect costs,

exclusive of program management costs, incurrea pursuant to

:his Addendum by the Contractor and participating

subcontractors prior to definitization in connection with

projects which are not finally definitized, shall be allowable

direct costs under the contract and shall be excluded from

allowable costs considered in calculations of incentive fee

thereunder and shall be excluded from costs considered in

reference to the ceiling price thereof; indirect costs so

7ncurred by the Contractor and participating subcontractors

shall be allowable ana allocable to contracts in accordance

with established procedures.

6. Indemnification of capital assets acquired in connection with

projects handled pursuant to the Addendum shall be in

accordance with paragraph II.C(2) of the basic IMIP MOA.

7. Notwithstanding any provision of the contract, the basic IMIP

MCA or this Addendum to the contrary, all costs (including

PSR) which the Contractor and participating subcontractors are

entitled to recover pursuant to this MOA shall, In the event

of curtailment or termination as defined by the OCapital

Investment Incentive' provision of the contract, be deemed

allowable direct pre-termination/pre-curtailment costs and

shall be paid promptly upon submittal of invoices for such

costs; such costs shall be excluded from allowable costs

considered in calculations of incentives thereunder and

excluded from costs considered in reference to the ceiling

price thereof.
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8. :n :he event 't is mutually agreed by the parties to terminate 3
a project in Phase :: or Phase ::: (for those projects not

having a Phase 1' i.e., producibility or productivity

projects) of samt, the direct and indirect cost incurred will

be reimbursed tnrougn increases in PSRs, on a dollar per

dollar basis, of other projects upon aefinitization cf a

negotiated supplemental agreement.

g. Title to capital assets acquired by the Contractor ano its 3
subcontractors in connection with projects pursued in

accordance with this Addendum snail remain with the

Contractor, or with the affected subcontractor, except as

otherwise provided by the contract clause entitled "Capital

Investment Incentive" in connection with program curtailments

and terminations; provided, however, the Contractor/

subcontractor, at their option, may retain title to any such

indemnified capital items, and equitable settlement 3
arrangements concerning contractor/subcontractor retention of

such assets shall be negotiated. 3
::I. Definitization of IMIP/Producibility/Productivity Projects

A. Subject to paragraph II.A.5., 7., and 8. above, project proposals

shall contain the following:

1. Project identification, statement of work, and

development/implementation schedule. 1
2. Estimates of costs incurred (if any) and to be incurred to

develop and implement the project including direct costs and

estimated allocable indirect costs. These estimates are to be

provided separately for instant contracts and other contracts

expected to benefit from the project. U

I
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3. Estimates of savings applicable to :ne instant contract ano

other contracts expec:eo to benef"t from the project.

4. 'he ceiling price aojustment will normally equal 100 percent

of the proposed project costs. However, the parties reserve

the rigrt to negotiate a ceiling adjustment up to :35 percent

of the project cost on an exception basis. The Government

increase in ceiling price for a proposed project represents a

commitment by the Government to cover the project costs at a

future date.

5. PSR required to allow the Contractor to recover the negotiated

Project IRR will be determined through the use of The

Aerospace Industry Association of America discounted cash flow

model. In any year, PSR payments required to attain the

negotiated Project IRR will not exceed the savings projected

on any affected contract(s). Specific arrangements for PSR

will be proposed ari negotiated for each project proposal.

The Government will generally allow payment of Contractor PSR

out of instant contract savings. If instant contract savings

is not sufficient to pay for PSR, then the unpaid portion of

the PSR will be included as a line item in the follow on

production buy with payment to be made pramptly after

definitization. Such payments will normally be made as annual

lump sum payments with the first payment concurrent with

definitization of negotiated reductions in the target cost of

instant contract(s).

6. The Contractual handling of any special issues related to the

proposed project such as, but not limitad to: payments,

increases in capital indemnification up to the FY 85 limit,

curtailments/termination questions, proprietary rights in data

and computer software and title.

C-23
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7. A prooosed plan for and schedules of Government Payments to 3
the Contractor.

IV. Contract Structure

A. To facilitate revised planning for funding of projects by the

Contractor/Subcontractors in lieu of the Government, a new CLIN

snall be established under which PSR payments shall be maoe.

Existing contract provisions shall be revised as reQuired to 3
reflect the provisions of this Addendum, for example to reflect

exclusion of certain costs from incentive calculations, to

incorporate this Addendum, and to adjust contract costs as 3
individual projects are definitized. I

Mark F. Miller Kalman G. Tinka III
Manager Contracting Officer

1
Contracts

/ /~ p 79t _ _ _ _ _ _ _ _

Date DateI
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A 31t7 A -P .NTRACT OATA REQUIREMENT L:ST 1

E-XH!Bi- B :.RL FOR ECHNICAL ORDERS

EXHIBIT C PROVISIONING DATA

EXHIBIT 0 EXHIBIT FOR Tr-j (Reserved)

EXHIBIT E PRICED EXHIB -OR SUPPORT-EQUIPMENT

(Reserved)

EXHIBIT F PRICED EXHIBIT FOR RETROFIT KITS(Reserved)

EXHIBIT G PRICED EXHIBIT FOR REPAIR OF GFE
(Reserved) 1

EXHIBIT J SPECIAL STUDIES (Reserved)

EXHIBIT K (Reserved)_I

EXHIBIT L PRICE EXHIBIT FOR CFAE/CFE TECHNICAL ORDERS

EXHIBIT N ENGINEERING DRAWING (Deferred)

EXHIBIT P IMIP PROGRAM PROJECT FUNDING AND PSR PAYMENT EXHIBITS

EXHIBIT Q INDUSTRIAL MODERNIZATION INCENTIVES PROGRAM 1
MEMORANDUM OF AGREEMENT

I,I
I
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PART I SECT:ON H OF THE SCHEDULE

H-61 Productivity Saving Reward (PSR) Sharing Factor

(U) (b) (3) The Industrial Modernization Incentives Program (IMIP)
business agreement dated 26 May 1987 and the addendum dated
14 April 1988 and as revised 13 February 1989 is hereby
incorporated by reference. Therefore, any reference to the
IMIP business agreement shall be the aformentioned document.
The agreement is contained in Exhibit Q, IMIP Memorandum of
Agreement.
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Exhibit P s Itor accountability of ProJect Oeveiooment C.osts and asscc'a~ed ;SP U
.nder :ne IMP/ Producioility/Proauc:ivity Memorandum of Agreement. : xniot P
consists of the Oollowing:

Exnibit 2 - I Goverment Funded Projects I
P-1-1 :nternal/Subcontractor !MIP Projects
P-1-2 Producibility Projects
P.1-3 Productivity Projects

Exhibit P.2 3-2 Division Funded Projec:s

P-2-i imternal/Subcontractor IMIP Projects
P-2-2 Producibility Projects
P-2-3 Productivity Projects

Exhibit P - 3 B-2 Divi~sion Subcancractor Funced Projects

P-3-1 Subcontractor IMIP Projects
P-3-2 Producibility Projects

P-3-3 Productivity Projects

I

Following this page is a blank form for the above exhibits. 3

I
I
I
I
I
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I E:XHIBIT

I
I !NDUSTRrAL MODERNIZAT',ON !NCENTTVES PROGRAM

IMEMORANDUM OF AGREEMENT

IDATED 26 MAY 1987 BASIC MOA

I DATED 14 APRIL 1988 ADDENDUM TO BASIC MOA

DATED 13 FEBRUARY 1989 REVISION A TO BASIC A4D ADDENDUM

I
I
I
I
I
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IDRAFT
I
3 COST REDUCTION INITIATIVES (CRI) BUSINESS AGREEMENT

(U) BASIC MEMORANDUM OF AGREEMENT (MOAI

I. (U) PURPOSE

l (U) This Business Agreement between the United States Air Force

Aeronautical Systems Division, B-2 System Program Office (SPO),

hereafter referred to as "Government" and Northrop B-2 Division,

hereafter referred to as "Contractor", is established to set forth

the policies, groundrules and incentive parameters for Cost

Reduction Initiatives (CRI's) on the B-2 Program.

(U) This MOA provides the basic framework for the CRI Program;

however, this MOA does not preclude the parties from negotiating a

separate business arrangement on unique CRI's that will have
l mutual benefits that may not be achievable under this MOA.

I II. (U) SCOPE OF AGREEMENT

(U) The scope of this agreement encompasses cost reduction initiatives
on the B-2 program including, but not limited to, Industrial

Modernization Incentive Program (IMIP), Engineering Change

Proposals, Contract Change Proposals, Productivity/Producibility

Improvements and Overhead Reduction Programs.

I
I

m DRAFT
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III. (U) DEFINITIONS

A. Phase I Project Analysis - Phase I consists of initial program or

project analysis through which potential CRI projects are

identified and proposed for candidate Phase II development.

Preliminary cost benefit analysis is performed for each project to

determine the financial feasibility. Costs incurred for Phase I I
are allowable costs under current contracts, but will not be

included in the cost base for determining productivity savings

reward (PSR).

B. Phase II Development - Phase II encompasses the effort required to

demonstrate that the product or service which may have been

proposed in Phase I is technically feasible. Phase II development

may include preliminary design, detailed design, prototype

development, and demonstration of the new technology or process.

Prototype equipment procured with Phase II funds may, if 3
appropriate, be used in Phase III. Phase II projects may require

Government, Contractor or Subcontractor funding or any combination

thereof to help develop new technology or adapt existing I
technology to program-specific requirements. Potentially, there

will be two types of Phase II project analyses - One based on an

Internal Rate of Return and the other based on a percentage share

of the net savings.

C. Phase III Implementation - Phase III encomasses the non-recurring

effort of implementing a CRI project into the B-2 program.

Phase III may be either Contractor, Subcontractor or Government

funded or any combination thereof. Capital investments will be

funded by the contractor or subcontractor. m

D. Instant Contracts - The fiscal year produ:Zion lots that are under

contract at the time the savings are negotiated. 5

DRAFT I
I
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_ III. (U) DEFINITIONS (Continued)

E. Instant Contract Savings - For CRI's based on IRR analysis,

Instant Contract Savings are determined by the gross cost
reduction(s) on the contract(s) minus cost associated with

incorporating the CRI (including PSR). All adjustments will be at
the cost line. Profit /fee will not be adjusted downward as a
result of the CRI. With respect to CRI's based on share analysis,

the instant contract is not adjusted for savings.

F. Future Contract Savings - The gross cost reduction on the planned

B-2 production contracts. Savings on logistics support or GFP are

excluded from this calculation. Profit/Fee factor will normally

be included when estimating Future Contract Savings.

G. Gross Savings - Total future Production Contract savings plus

gross instant contract cost reduction.

H. Net Savings - Gross Savings less Phase II and Phase III costs and

any applicable PSR.

I. Technical Infeasibility - The technology required to complete the

project does not exist and cannot be developed within the
negotiated time frame and resources.

J. Productivity Savings Reward (PSR) - PSR is the financial incentive3 paid to the Contractor for developing, implementing or investing
in CRI's. The PSR does not constitute fee within the meaning of

10 USC 2306 (d).

m DRAFT
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IV. PRODUCTIVITY SAVINGS REWARD (PSR) 3
A. PSR is calculated on a Rough Order Magnitude (ROM) basis in

Phase I and Phase II. The Phase III Implementation Proposal will 5
provide firm PSR data to demonstrate that the CRI is economically

viable and beneficial for both the Government and Contractor. PSR

is normally negotiated prior to contractual implementation of

Phase III. PSR is determined by two mutually exclusive methods.

It is calculated on either an Internal Rate of Return (IRR) or a

Share Percentage of the future net savings. The CRI Discounted

Cash Flow Model will be used to calculate PSR. The DCF parameters

are set forth in Attachment A. The groundrules and assumptions

for the CRI DCF Model are contained in Attachment B.

B. Internal Rate of Return (IRR) - IRR analysis is used when the l
Contractor funds Phase II and/or Phase III projects that require

significant development costs and/or capital expenditures. The

PSR to the Contractor will generally be calculated based on an

internal rate of return of the Contractors investment from the

after tax cash flows of the B-2 production program.

C. Share Analysis - In the case where the Government funds a Phase II 5
and/or Phase III project or where minimal Contractor funded

nonrecurring costs/ capital expenditures are required,-the PSR to

the Contractor will be determined based upon a percentage of m
future B-2 contract(s) net production savings.

D. Concurrent Savings - The estimated savings on non B-2 contracts m
which result from B-2 sponsored CRI projects will be included in

the cash flow analysis. 1

I

DRAFT I
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3 IV. PRODUCTIVITY SAVINGS REWARD (PSR) (Continued)

E. PSR Recovery - It is the goal of both parties to pay all PSR from

instant contract(s) savings immediately upon execution of the

contract modification for the related cost reduction(s). Any

remaining PSR not paid out of instant savings shall be paid under

a separate line item in future contracts at the point of prime

contract award. This line item shall be fully billable upon award

3of the future contract(s).

G. Financial Feasibility

I. Contractor Criteria - The contractor's threshold for each

CRI project will be based on the Northrop Corporate Finance

Manual 3-103 (Currently 12.5% IRR) plus a negotiable factor

to account for technical and/or financial risk of a project

(in the range of 15.0 - 2S.0%)

2. Government Criteria - At the start of Phase II and III,

after modeling the PSR payments to meet the Contractor's

threshold, the B-2 SPO must achieve savings at least equal

to a Net Present Value (NPV) of zero when discounted at the

30-year Treasury bond rate at the time the Contractor's

incentives are calculated.

V. CAPITAL INVESTMENTS

A. Capital investments will be funded by the Contractor.

DRAFT
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I
V. CAPITAL INVESTMENTS (Continued) 3

B. If a project is financially and technically feasible and the

actual capital expenditure required for implementation is within

120 percent of the amount projected at the start of Phase II, the

Contractor shall normally implement the project. In the event the

Contractor fails to implement a project which capital costs are

within the 120 percent capital investment ceiling and has not been

canceled by mutual agreement, the Government's funding shall be 3
returned to the Government.

C. Title to capital assets acquired by the Contractor and its 3
subcontractors in connection with projects pursued in accordance

with approved CRI's shall remain with the Contractor, or with the

affected subcontractor, except as otherwise provided by the

contract clause entitled "Capital Investment Incentive" of the

LRIP Contract. I
I
I
I
I
I
I
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VI. TRACKING OF SAVINGS

3- The Phase III proposal will Include firm savings that are subject

to negotiations between the parties. Detailed tracking or

validation of actual savings shall not be required of the

Contractor.

5VII. SUBCONTRACTOR INITIATED CRI's

A. The Contractor shall include subcontractor proposals within the

submission of its proposals where appropriate. The Contractor is

responsible for analyzing, fact-finding, and performing the

required cost-benefit analysis of its subcontractor proposals. The

I Contractor shall require its subcontractors to perform the same

type of financial analysis of a candidate project as set forth in

the body of this business agreement. The SPO retains the right of

final approval of all subcontractor initiated CRI's.

B. The Contractor will negotiate with the Subcontractor, subject to

Government aporoval, the specific terms of remitting the PSR

payments.

VIII. B-2 PROGRAM TERMINATION/CURTAILMENT

In the event of curtailment or termination of the B-2 program, all

allowable costs which the Contractor has incurred on approved CRI's are

reimbursable costs which the Government shall pay promptly upon

submittal of invoices for such costs. PSR will be negotiated and

adjusted at the point of termination.

DRAFT
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I

IX. PROJECT TERMINATION 3
In the event it is mutually agreed by the parties to terminate a

specific project in Phase II or Phase II, the allowable cost incurred

will be reimbursed by increasing the PSR, on a dollar for dollar basis,

of other projects upon definitization of a negotiated supplemental 3
agreement. In the event increasing PSR on other projects is not

practical, the Contractor will be reimbursed pursuant to the

"Termination for Convenience" clause of the contract, except that the I
total cost incurred shall constitute the Government's maximum liability.

X. OVERRUN OF CONTRACTOR FUNDED PROJECTS I

PSR will be computed against the negotiated target cost. However, in

the event the Contractor exceeds the negotiated target cost, the

Government will reimburse the Contractor on a dollar for dollar basis,

but only to the extent the Government deems that the project is

technically and financially sound. The Government may reimburse the

Contractor for the overage by ihcreasing the PSR on a dollar for dollar 3
basis or increase the target cost whichever method is appropriate.

XI. PROPOSAL REQUIREMENTS I

Proposal preparation effort for an approved Phase II and/or Phase III

CRI shall be considered an allowable cost to the Phase II or'Phase III

effort, as appropriate. Supporting documentation in the CRI proposals

shall include the following: 3
1. Project Identification: Project(s) description and implementation

schedule. Identification of capital equiprent to be acquired,

nomenclature, quantity, and cost of equipment. In addition, any

development, installation, and validation costs or other expenses, 3
whether or not capitalized.
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XI. PROPOSAL REQUIREMENTS (Continued)

2. CBA Analysis: A Cost Benefit Analysis will be provided in the

proposal to demonstrate the economic benefits provided by the CRI.

The proposal will also include a DCF analysis reflecting the PSR

necessary (if any) to achieve the Contractor's threshold.

XII. RETROFIT COST

I Retrofit cost will generally not be included in the CRI DCF analysis.

Retrofit cost, if any, will be provided as an option to the basic3 proposal with the assumption that the Government will fund the retrofit

activity and provide the Contractor with a reasonable profit/fee.

1 XIII. CLASS II CHANGES

From time to time the Contractor will proceed with a CRI as a Class II
change that would normally be processed as a Class I CRI requiring PSR.
This procedure implements CRI's expeditiously to maximize program3savings. A concurrent Class I proposal will be processed and
subsequently submitted to the Government for approval. The Class 11

implementation by the Contractor shall not prejudice the GovernmentI review and approval of the related Class I proposal. All costs,
including PSR and proposal preparation, are allowable costs under the

m appropriate contract.

I

I
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XIV. DEFINITIZATION I

The ceiling price adjustment will normally equal 100 percent of the

projects target cost. However, the parties reserve the right to

negotiate a ceiling adjustment up to 135 percent on an exception basis.

The Government increase in ceiling price for a proposed project

represents a commitment by the Government to cover the project cost at a

future date. I
XV. TECHNOLOGY TRANSFER

A. As part of the prospective proposal submission for each phase of a I
particular project, the Contractor shall identify the limited
rights data to be used in the project which would restrict the

transfer of project technology. The Contractor shall make

available to interested parties reports, demonstrations, and

information, except that which is subject to any proprietary or I
limited rights restrictions which may apply.

B. Security considerations and the Security Guide governing the B-2 1
program take precedence over technology transfer activities.

United States Air Force Northrop Corporation

Jack W.Stackhouse, Major, USAF Robert A. Hosozawa, Manager
Contracting Officer B-2 Change Management 3

I
1
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DRAFT I
I

I

CRI OCF GROUNDRULES AND ASSUMPTIONS.

1. The CRI OCF model is based on IMIP guidelines, AIA DCF model algorithms !
and is consistent with the terms and conditions of this MOA.

2. PSR payment against each fiscal year buy will not exceed the amount of
contract savings available for that fiscal year buy.

3. The discount rate to calculate Government net present value is the 30
year U.S. treasure bond rate.

4. Government funded projects includes progress payment to the Contractor.

5. Inputs to the DCF model will be in then-year dollars.

6. No instant contract adjustment will be made for CRI's based on share
analysis.

I
I
I
I
I
I
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MEMORA-NDUM OF UNDERSTANDING (MOU) 3
COST REDUCTION INITIATIVES (CRI)

L PURPOSE 3
This Memorandum of Understanding between l90A. hereafter referred to as -Buyer, and

hereafter referred to as "Seller," is to establish investment criteria. obj* ves
definitions, incentive payment methodologies, procedures and savings sharing arrangements of
individual projects in the Subcontractor Cost Reduction Initiatives (CRI) Program. including
Induata Moderniztion Incentive Program (IMIP) projects. The United States Air Force,
Aeromautical Systems Division. System Program Office (SPO) is hereafter referred to as
"Government." Nothing in this MOU shall in any way establish or imply any privily of contract
between the Seller and the U.S. Government.

IL DEFINITIONS

A Subconractor CRTr
Subcontractor CRI is a program of Buyer and Seller implementing Buyer's prime
contract CRI agreement with its Customer to provide incentives to improve the
production process at its subcontractors with the overall objective of improving
productivity. producibility, and reducing weapon system costs. Subcontractor CRI I
Program allows for IMIP, Productivity and Producibility projects and consists of
three phases:

Phase I - Program Cost-Driver Analysis
Phase II - Detail Design. Development & Demonstration
Phase III - Implementation of New Technology/FEquipment/ -

change po eI

I . e T - Phase I of Subcontractor CRI consists of a program analysis
wherein eisting methods are reviewed and candidate Subcontractor CRI
projects are identified and proposed for Phase I development. Preliminary
financial analysis is performed for each project to determine the feasibility of I
initiating Phase 11 projects. The savings values will be revised during Phase II
and determined during Phase I

2. Pha-se - Phase II of Subcontractor CRI is the development of those projects a
identified in Phase L It includes preliminary and detailed design. prototype

development, and demonstration, of the new technology or process. Prototype
equipment procured during Phase 11 may, if appropriate, be used in Phase 13L1
Subcontractor CRI Phase 11 projects may require funding to help develop new I
technology or adapt eristing technology to program-specific requirement.

These projects may have different methods of calculating Seller incentives.
The financial incentives and the contract adjustments applicable to Phase M
implementation of Subcontractor CRI projects are set forth in Productivity
Savings Reward (PSR) payment. Section IV below. All Seller CRI Phase H1
projects will be negotiated with Buyer and are subject te Government
approval. Approved projects will be contractually implemented by I
modification to Buyer's contract with the Government and Subcontract with

the Seller.

3. Ph-e MTf - Phase III normally follows Phase II and is the phase of
Subcontractor CRI wherein the technology and/or production/manufacturing

I
I
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3 process improvements resulting from eariier deveioprnent efforts are

implemented. Subjec: to the mutual ageement of the partes, Phase Il may
be accelerated to overlap Phase I on a case-by-case basis. All capital
investments and related Phase: Mf implementation expenses will be made by
the Seller. Under Engineering-type changm implementation costs (those over
and above production baseline costs) will be given consideration.

iB. Sute CR_-T

Subtier Vendor CRI is an etension of the Subcontractor CRI program. The Seller is
encouraged to search its subtier cost structure to identify subtier vendors for -"
inclusion in Seller's CRI project submirtals. It is the intention of the Buyer to. utitiz
the Seller as the prime subcontracting source consistent with the existing program
contract relationships. Howevr, Buyer reserves the right to enter into direct CRI
agreements with any Subtier Vendors of its choice. Subter CRI consists of three
steps corresponding, generally, to the three phases of the basic CR:

Step I Identification of potential Subtier Vendor participation
Step II Reipt of Phase 1 Subtier Vendor proposals and negotiations
Step I Implementation proposals and business agreements

The Seller shall identify candidate Subtler Vendors, concentrating on the
impact of a CRI on their costs, and propose to each such Subtler Vendor its
inclusion into the CRI program as appropriate. Funding for Phase I efforts at
approved Subtler Vendors is negotiable. Concurrent with the Phase I
negotiations (or earlier), the Seller shall enter into a Memorandum of
Understanding (MOU) covering the terms of the CRI with the Subtier
Vendors. The MOis are subject to the approval of Buyer.

The Seller shall submit Phase 11 Subter Vendor proposals. The Seller is
responsible for analyzing, factfinding, and negotiating the Subtier Vendor
proposals. The Seller shall require the Subter Vendors to perform the same
type of financial analysis of a candidate project as required of the Seller per
paragraph MA, above. Seller shall manage the Phase 11 performance of the
Subtler Vendors. Buyer retains the right of final approval of all projects.

3. St;
The Seller shall evaluate project implementation proposals submitted by the
relevant Subtier Vendors, negotiate the savings and incentives resulting from
each CRI project, ensure that the necessary capital investment is made by the
Subtler Vendor, encourage the Subter Vendor to perform self audits to
improve the estimation techniques for future projects, and ensure that
projects meeting the criteria established in the Seller-Subtier Vendor business
agreement are implemented. The business agreement is subject to Buyer

approval The Seller's management of the Subtier Vendors is subject to review
by Buyer.

C. Productivirv Saving Reward (PSR)
1. The portion of the Subcontractor CRI savings (instant contracts)/cost

avoidance (future contracts) earned by the Seller is referred to as a
Productiviry Savings Reward (PSR). PSR is the additional incentive required

II
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'o encourage the Seller to invest in capital equipment. related expenses, and
und the development phase to achieve the project threshold. The CRI

Discounted Cash Flow Model is the tool for calculating the amount of PSR
the Seller will be eligible to earn. Any investment in accordance with the
Seller's disclosed accounting practices is eligible for CR

2. TWo basic cte ries of Seller _rnieets g qualify for PSR-

a. Internal Rate of Return (IRR) analysis is the primary means to
determine the amount of PSR that the subcontractor is eligible to
receive. The IRR method applies to projects that require significant
investment. and

b. A percentage share of savings is the means to determine PSR for
projects that do not require significant LnveStmenL

D. Internal Rate of Return (TRR)
Before Phase M is contractually authorized. PSRs will be negotiated on the basis of
providing the Seller an acceptable rate of return based on the Seller's after-t cashflow. This rate., the Hurdle Rate, in capital budgeting, is the minimum acceptablerate of return to insure the financial feasibility of a project.

For planning purposes, the Government must, after approving the Seller's required
PSR through Buyer, have a satisfactory return using its specific criteria defined
below. The Seller's internal rate of return will be based on the following criteria in
order to meet the needs of a long-term program. Projects with little or no
investment shall be negotiated on a project-by-project basis. Under an IRR analysis Iproject, an additional factor to account for peculiar technical and/or financial risk ofa Seller funded project will be negotiated on a case-by-case basis.

The Seller's hurdle rate for each CRI RR Analysis Project will be based upon:

F. Government Criteria 1
At the start of Phases II and I. after modeling the PSR award to achieve the
Seller's threshold, the project must return to the Government savings at least equal
to a Net Present Value (NPV) of zero when discounted at the 30-year Treasury bond
rate at the time the Seller's incentives are calculated.

ilL PHASE II
A. Buyer/Government Funded Project3

In Phase IL funding for Subcontractor CRI projects will be negtiable on a
project-by-project basis. Prior to funding of Phase IL the Seller shall include the
expected level of investment necessary to implement the project in its capital budget
planning process. This does not obligate the Seller to fund projects which thereafter
are mutually agreed to be technically or financially infeasible.

B. Seller Funded Prj-ects

I
There will be cases in which the Buyer will be unable to provide funding for
the CRI initiatives. 3

I
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In the absence of Buyer funding. it is appropriate that rewards be increased
equitably to provide enhanced incentives to the Seller to fund CRI projects.

It is agreed that factors such as costs, schedule, economic changes, program
changes and the like represent too uncertain a biassing affecting both parties
to permit the establishment of binding standard met odology for the purposes
of project proposals and negotiations. Therefore, -pcrojet proposals
in oonance with this MOU will be the basis for project definition andg con mal definitization.

In the event Seller funds Phase H of projects at its Subtler Vendors, Seller
shall be entitled to retain a portion of the flow-through cost savings resultingfrom the implemented technology. Seller is to perform an IRR Analysis todetermine the PSR necessary to provide incentive for seller to fund the subtlier

* vendors project.
C. Progmal

Seller project proposal shall be submitted prior to Phase I development providing
the project statement of work, development schedule, and Seller's Phase H costs.
ROM estimates shall be' included for Seler's planned Phase Mfi implementation.investment and resultant instant and future savings, with projected schedule of
Seller's required PSR payments. No Phase I development activity shall be initiated
until the project proposal has been negotiated and/or Buyer has issued contractual
authorization to begin the work. Such authorization shall be an interim business
agreement which shall be incorporated into the IMIP/CR Purchase Order/Change
Order.

D. CRTI Purchase Order/Chne Order Structure

a. Prior to negotiating any project proposal pursuant to this MOU, the
parties hereto shall agree to an umbrella contract for said projects.
Buyer shall issue an CRI Purchase Order that contains general terms
and conditions applicable to all said projects. Costs accumulated for
each project shall be booked against the Purchase Order Task Line
Item.

b. Each project negotiated in preparation for Phase I1 development shall
then be issued as a Task Line Item to the CRI Purchase Order. Prior to

csthe end of Phase . the projects' final business agreement shall beincorporated into the Phase MT CR Purchase Order, including a
schedule of P payments and any special provisions pertaining to the
projecL The procedure for payment of any PSR out of future contract
savings shall be as set forth in paragraph IVC. hereunder.

c. Upon definitization or esercise of option of a future production
contract, the Seller shall invoice the Phase I CRI Purchase Order and
Buyer shall pay the full amount of PSR owed for that Production
contract, as scheduled in the Final Business Agreement. Any scheduled,
but unpaid PSR shall be carried forward for payment from subsequent
follow-on production contracts.

C-49

I



I

I

a. As appropriate. Buyer and Seller may enter into Phase ll CRI
Purchase Order as set forth above with a change order to the basic,
instant Subcontract effecting the implementation (Phase ED1) of the

individual projects or

b. The Buyer and Seller may. as appropriam incorporate all CRI terms,
conditions, and agreements directly into the effected instant Subcontrac
without excuting a Phase M CRI Purchas* Order.

3. ~i

Profit or fee on Seller Phase H CRI projects will not be paid.

IV PHASE III
A. Implementation Decision

If a project is financially acceptable as determined by the discounted cash flow
model, and the level of capital required for implementation is within 12D% of the

amount negotiated at the completion of Phase IU effort, the Seller shall implement
the project. Buyer's Phase II funding for a project shall be refunded to Buyer should
the Seller fail to implement that project if it is financially and technically feasible, I
and within the 120% investment ceiling.

The Seller agrees to invest in modern. cost-effective equipment required to

implement CR1 projects, and will fund 100% of capital expenditures and/or
commercially available software for all projects.

B. Seller Tmplernen2tfion PEopoal (SP)

The Seller shall submit a Phase ii Seller Implementation Proposal (SIP) to
demonstrate that PSRs are required to make identified Subcontractor CRI project
implementation economically viable and beneficial for the Seller, Buyer. and the
Government. Supporting documentation shall include the following:

L The Project Identification to consist of project description and U
implementation schedule, identification of capital equipment to be acquired,
nomenclature, quantity, and cost of equipment. In addition, any development.
installation, and validation costs or other expenses, whether or not capitalized,
will be included in the SIP to the extent that these costs are not other- wise I
allocable to the performance of any specific DoD contracts;

2. A Cost/Benefit Analysis that will document the overall economic and other

effects of the project identifying the anticipated reduction in price attributable
to improvements resulting from project implementation. The analysis should
address the following:

a. Estimates of costs incurred (if any) and to be incurred to develop and
implement the project including direct and estimated allocable indirect I
costs. These estimates are to be provided separately for instant
contracts and other contracts expected to benefit from the project;

b. Estimates of savings applicable to the instant contract and other 3
contracts expected to benefit from the project: and

c. PSR Calculations An IRR Analysis will be completed to demonstrate
the economic benefits provided by new projects relative to their

I
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development and implementation costs. An anaivsis should be run
inciuding te PSR necessary (if any) to achieve a project's threshold.
The CRI Discounted Cash F.ow Model capable of being run on an
IBM PC (or compatible), will be used for this analysis.

C. PSR !!Zment Rasis
L Instant Subconrc are defined as those Subcontracts already priced without

incorporating CRI improvements. Operational milestones, as referred to
below, are the implementation dates determined on a project-by-pwject basis
and shall be contractually documented by the contractual amendment which
defnit,, the requirements contemplated by this paragraph.

2. The Seller will receive PSR incentive award at the point of cost reduction in
order to achieve the negotiated threshold as determined in accordance with
paragraph IV. B.2(c) above. The PSR can only be paid out of CRI realized
cost avoidances.

The instant Subcontract savings from each CRI project, where PSR is based
on IRR. will result in a reduction of subcontract line item prices.

3. In any year. PSR payments required to attain the negotiated Project IRR will
not e=ceed the savings projected on any affected instant contracts. Specific
arrangements for PSR will be proposed and negotiated for each project
proposal. The Buyer will allow payment of Seller PSR out of instant contract
savings/cost avoidances. (If instant contract savings are not sufficient to pay
all PSR, then the unpaid portion of the PSR will be paid as set forth in
paragraph M. D.Lc. above.)

4. Upon achieving the operational milestone, the value of instant Subcontracts
will be reduced, at the price line with no adjustment to profit. by the mutually
agreed to amount of CRI instant Subcontract savings less the PSR required to
achieve the negotiated threshold. Each project's PSR will be separately
calculated and contractually noted.

5. If the instant Subcontract being adjusted due to CRI is an incentive type
Subcontract, ceiling price will likewise be adjusted.

6. In the event other DoD Subcontracts are impacted by Subcontractor CRI
projects performed under this MOU, the following procedures will apply-
a. Instant other DoD Subcontracts - The Seller will estimate the savings

on these Subcontracts which result from Buyer sponsored CRI projects.
Upon agreement of these estimates, these savings will be included in the
cash flow model as cash flows into the Seller. PSRs will be calculated in
accordance therewith and administered accordingly.

b. Future other DoD Subcontracts - Future other DoD Subcontracts
benefitting from Buyer sponsored IMIP/CRI projects, must be priced
taking the CRI improvements into account (lAW Public Law 87-653)

7. In the event of Subtier CRI projects, the following will apply

a. The incentive awards will be made by Buyer, through the Seller, to the
Subtler Vendor. The Seller will negotiate the specific terms of the
incentive awards with the Subtier Vendor subject to Buyer approval.
Incentive awards will be made out of savings at the point of vendor

I
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suocontract price reduction based upon the projected CRI project's I
operational milestone by the Subtier Vendor, and

b. The savings generated from the CR1 project at the Subtier Vendor will
be passed through the Seller to Buyer with the appropriate burdens.
Future Subcontracts will be priced incorporating the results of CRI
projects at the Subtier Vendor. Speciic methods for estimang and
determining savings at th Ster Vendor wi negotiated b
Seller with its Subtier Vendors subject to Buyer approvaL

. CURTAILMENT OR TERMINATION

A. Sller 3t
L In the event it is mutually agreed by the parties to terminate a project in

Phase 11 of same, the direct and indirect costs incurred will be reimbursed
through increases in PSRs, on a dollar per dollar basis, of other projects upon
definitiation of a negotiated supplemental agreemenL

2. Any CR1 development costs which the Seller incurs pursuant to an executed
CR1 Purchase Order/Change Order may be recoverable in the event of
curtailment or program termination. These costs shall be deemed allowable
direct pre-terminazion/precurtailment costs and shall be paid promptly upon
submital of invoices for such coss. IB. Subtir jc

Notwithstanding any provision of the CRI Purchase Order/Change Order or this
MOU to the contrary, the Seller and partcpaing Subtier Vendor shall. in the event
of program curtailment or termination, pursuant to this MOU, be entitled tothe following:

L Accrued development costs and any allowable termination costs in accordance
with the CRI Purchase Order terms and conditions. Termination costs shall be I
exciuded from allowable costs considered in calculations of PSR.

2. Accrued PSR, limited to not-to-aceed project saings accrued to the date of
curtailment or termination.

VL TECHNOLOGY TRANSFER

A. As part of the prospective proposal submission for each phase of a particular
project, the Seller shall identify the Limited Rights in Data to be used in the project
which would restrict the transfer of project technology. The Seller shall make

available to interested parties reports, demonstrations, and information facilitating
the transfer of technology developed under a government-funded CRI project. 3

B. Security considerations and the Security Guide governing the Buyer's Program take
precedence over technology transfer activities.

FOR THE SELLER: FOR THE BUYER:

DAT _ _ DATE _

I
I

C-52 I



I

1 PRO FORMA

INTERIM BUSINESS AGREEMENT
COST REDUCTION INITIATIVE

=E

L INTRODUCTION

This Interim Business Agreement (IBA) is entered into between
(subcontractor) located at (address) - and the Northrop
B-2 Division located at 8900 E. Washington Boulevard, Pico Rivera,
California 90660 hereinafter referred to as the subcontractor and contractor,3 respectively.

This agreement describes the framework under which the s and
the contractor agree to negotiate the Productivity Savings Reward (PSR) at the
conclusion of the Phase II non-recurring development effort for the subject
CRL A Final Business Agreement (FBA) will be executed prior to proceeding3 with Phase MrI implementation effort.

II. FUNDING

A. The contractor hereby commits to fund up to a level of S (then year
dollars) on a firm-fixed-price basis for the Phase H design development
and demonstration of this project . Furthermore,

the parties agree that the contractor shall receive reimbursement of this
funding and any applicable incentive payment from the subcontractor's
instant and/or follow-on contract savings, as presented in Attachment I -
PSR Calculation Documentation, prior to payment of an incentive to the3 subcontractor.

B. The subcontractor shall fund up to a level of $ _ (then year dollars)
on a firm-fixed-price basis for the Phase H development and
demonstration of this project. Furthermore, the parties agree that the
contractor shall receive reimbursement of this funding and any applicable
incentive payment from the subcontractor's instant and/or follow-on
contract savings, as presented in Attachment I - PSR Calculation
Documentation.

C
I

C2-53

I



1
1

7. Comply with the CRI MOU paragraph \.A and I and 2 for the 3
indemnification coverage in the event the project is terminated or the
program is curtailed or terminated. g

D. The subcontractor agrees to the following-

1. Compliance with other terms and conditions of the CRI purchase order 3
and all other provisions of this agreement.

2. Execute a certificate of current cost and pricing data in support of the firm 1
fixed prices cited in paragraphs A and/or B.

E. Identification requirements for prototype and facilities equipment, and I
capital.

1. The following items shall be procured as prototypes Phase II 3
development and remain property of the government.

ItemNo. Nmnclatur 9On Unit Pice TotalPr 1

2. Any item(s) of facility or equipment must be verified as severable;
non-real property and be within the definition of facilities as
defined in FAR 45.301 or a Special Test Equipment as defined in
FAR 52.245-18. 1

3. The following item(s) shall be purchased during Phase III as
capital items and depreciated in accordance with the
subcontractor's accounting practice 1

Item No . Imlat• r Unit Price Total Price

IL. PRODUCTIVITY SAVINGS REWARD

A. The following is the financial summary for this IBA. 1
ROM DoD Gross Savings S3

Less: Phase II FFP
ROM Implementation Costs

ROM PSR

I
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In addition. the subcontractor agrees to invest in modern, cost-effective
manufacturing/engineering improvements (including, but not limited to
capital equipment. software and related systems required to implement this
project in Phase I) up to an estimated level of $ (then year

dollars for capitalized and non-capitalized items/tasks). This investment is
over and above normal capital investments necessary to support anticipated
production requirements for DoD Programs, and is not intended to displace
the level of investments that would normally be made to meet those anticipated
production requirements. In addition, this investment is over and above the
contractor's five-year capital investment plan in effect on
At the time the five-year capital investment plan is revised, this investment
should be included.

C. In consideration for the contractor funding cited in paragraph A above and
for the indemnification of Phase I1 cost contained in paragraph B against
program or project (technical and financial infeasibility) termination, the

subcontractor agrees to the following:

1. Perform all work required by the Statement of Work (SOW) dated
, Attachment 2.

2. Provide acceptable results to both the Government and contractor from
the design. development and demonstration of this CRI in accordance
with the above SOW.

3. Execute a final business agreement based on a final cost benefit analysis
prior to Phase II implementation.

4. Reduce the price of instant and follow-on contracts in accordance with
the savings values presented in Attachment 1, at the execution of FBA.

5. In consideration for the subcontractor's investment in paragraph B
above, the return on investment percent on this project shall not exceed

_ The calculation of this IRR type project is contained in the
PSR Calculation Documentation, Attachment 1.

6. If the Government and/or Northrop is funding phase II costs and there
are no significant Phase II costs, the subcontractor agrees that the PSR
shall be calculated based on a percent share of net savings by fiscal year
buy not to exceed _ percent. The Government's and Northrop's
costs and return on investment shall be reimbursed prior to any sharing of
savings by the subcontractor.
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ROM DoD Net Savings: S 3
ROM DoD Net Present Value: S

B. This financial summary is extracted from the Discounted Cash Flow U
(DCF) Model Schedule I Project Summary presented in Attachment 2.

C. The Cost Benefit Analysis (CBA). Attachment 4, presents the firm Phase
Il costs and ROM saving data that is the database for the DCF Model
calculation for PSR. The CBA data and DCF model contents should
correspond identically.

D. The contractual requirement for a final CBA. to be provided with the 3
Phase III implementation proposal, shall be the basis for negotiation of
the firm PSR based on actual Phase 11 costs, firm savings, firm

implementation costs and firm capital acquisition costs. I
E. PSR payment data and contract line item numbers shall be established in

the Final Business Agreement. In any event, subcontractor PSR payments 3
shall not exceed the net savings for that fiscal year buy in accordance with
established criteria for share and IRR type projects. I

IV. GROUND RULES AND ASSUMPTIONS 3
A. The following are ground rules and assumptions of this CRI project.

Release to manufacturing date _

Completion of Phase 11 Implementation date 3
Air Vehicle Effectivity No.

FY-Buy Incorporation 3
BAM Schedule

B. Other Unique Conditions 3
I
I
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3 V. INTERIM BUSINESS AGREEMENT EXECUTION

The following company representatives certify by their signature that they are
authorized by (subcontractor name) and Northrop B-2 Division to
contractually bind their respective companies and hereby exercse that
authority. "

For (Subcontractor) For Northrop B-2 DivisionI

I Typed Name Typed Name
Title Tide

I
I
I
I
I
I
I

I
I
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PRO FORMA 3
FINAL BUSINESS AGREEMENT

COST REDUCTION INITIATIVE 3
TITLE

L INTRODUCTION

This Final Business Agreement (FBA) is entered into between (subconactor) I
located at (address) and the Northrop B-2 Division
located at 8900 E. Washington Boulevard, Pico Rivera, California 90660,
herein referred to as the subcontractor and contractor, respectively. This
agreement documents the terms and conditions for the agreed to Productivity
Savings Reward (PSR) as presented herein for Cost Reduction Initiative (CRI)
(project tide)

IL FUNDING 3
A. The parties acknowledge that the contractor funded S on -A
firm-fixed-price basis for the Phase II design, development and demonstration

of this project. Furthermore, the parties agree that the contractor shall receive
reimbursement of this funding and any applicable incentive payment from the
subcontractor's insrant and/or follow-on contract(s) savings, as presented in

Attachment 1 PSR Calculation Documentation, prior to payment of an
incentive to the subcontractor.

B. The parties acknowledge that the subcontractor funded S on a I
firm-fixed-price basis for the Phase II design, development and demonstration

of this project.

In addition, the subcontractor shall purchase the following Phase I capital
items and depreciate same in accordance with the subcontractor's accounting

practices and the discounted cash flow (DCF) model presented in Attachment
1.

Item No. Nmnctu Unit Price Total Price

(List equipment as applicable)

The subcontractor shall hold full tide to the items of equipment acquired at its N
own expense and shall bear the risk of loss of destruction or damage thereto.

I
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The subcontractor shall fund S for the implementation of this project.

Consideration for this implementation cost is reflected in the DCF model
(either recovered through or incentivized by PSR).

C. In consideration for payment or establishment of PSR paid or owed to the

subcontractor, the subcontractor agrees to the following:

1. Implement this project in accordance with the implementation plan and its
schedule. (See Attachment 2 Implementation Plan.)

2. The subcontractor shall not be entitled to any PSR adjustment on the basis
that the subcontractor implements the project late, or projects do not perform
as estimated.

3. The instant contract(s) Fiscal Year Buy (19XX) shall be reduced from
$ to S

4. The contractor shall issue a change order that incorporates the new price
and establishes instant contract(s) line item numbers for PSR payments as

delineated below.

5. Follow-on contracts will be priced based on the "to-be" cost benefit data
presented in Attachment 3, Final Costs Benefit Analysis.

6. Determine the analysis type (IRR vs. Share) for PSR calculation and
exclude the other.

IRR - The final internal rate of return (IRR) on the subcontractor's
investment for this project is _ percent.

Share - The final percent share of net savings on this project is
percent and is payable within _ days after definitization of the

follow-on contract.

7. The executed Certificate of Current Cost and Pricing Data contained in
Attachment 4 pertains to the implementation costs and the Final CBA which
were the basis for establishing the negotiated savings and PSR.

8. Compliance with other terms and conditions of the CRI purchase order and
all other provisions of this agreement.

9. The subcontractor warrants that on-going DoD Program schedules and
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requirements shall not be delayed as a result of partcipation in the CR!
Program. In addition, the subcontractor warrants that his ibiliry to meet all I
DoD Program contractual specifications and performance criteria will not be
degraded as a result of participation in the CRI.

MII. PRODUCTIVITY SAVINGS REWARD

A. The following financial summary is extracted from the DCF model I
(Attachment 1) and its matching final CBA (Attachment 3).

DoD Firm Total Savings S 3
Less: PSR Funder Cost S

DoD Net Total Savings S
DoD Net Present Value $

B. The following matrix presents the agreed to summary of savings and PSR
incentive requirements for this project by FY-Buy. 3
Y0 '9 M 2 '94 Mg '96 M Toa

Gross Savings 3
PSR Payments

Net Savings I

IV GROUND RULES AND ASSUMPTIONS 3
A. The following are ground rules and assumptions of this project:

BAM Schedule

B. Other unique conditions. 3
V. FINAL BUSiNESS AGREEMENT EXECUTION 3

The following company representatives certify by their signature that they are
authorized by (subcontractor name) and Northrop B-2 Divis;on to

I
I
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contractually bind their respective companies and hereby exercise that
authority.

i
For (Subcontractor) For Northrop B-2 Division

I

Typed Name Typed Name
Tide Tide

I NOTE:: The aforementioned attachments are not available at this time. Any questions
regarding the attachments should be directed to the Northrop CRI Program5 Office.

I
I
i
I
I
I
5
I
I
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I

I GLOSSARY

baselining The process of the principal parties establishing and agreeing
upon the essential technical requirements, schedule, and cost
information that serves as the basic foundation for the
specific system.

buyer pools A group of organizations that combine their dollar resources
to purchase common specific items to obtain the lower unit
costs that result from quantity discounts.

commercial applications Commercial practices, methods, procedures, and off-the-
shelf components and parts that can be purchased from
private industry and require no further research and
development work.

component breakout The direct purchase of key, high dollar-value components by
the government rather than the prime contractor largely to
obtain lower costs.

computer-aided design The use of computer software to provide interactive graphics
for displaying and visualizing design work.

Computer-Aided A DoD and industry strategy to develop highly automated
Acquisition and and integrated information systems that produces necessaryLogistics Support technical data in digital form for the design, manufacture,

and support of DoD weapon systems.

3 computer-aided The use of computer technologies, including software to
manufacturing provide for planning, directing, and controlling production

equipment used in the manufacturing process.

computer-integrated The one computer system within a plant that integrates
manufacturing all the automated manufacturing systems into a cohesive

system.

concurrent engineering The simultaneous accomplishment of the product design,
manufacturing and support process design to establish a
totally integrated process that maximizes efficiency and
effectiveness.

contract requirements The technical performance, schedule, and cost requirements
specified within the contract to include the statement of
work, contract terms and conditions, contract data
requirements list, and referenced documents for
specifications and standards.

cost commitment Costs already incurred plus those estimated future costs that
will occur because of decisions made today invol% :ng such
items as operational and technical requirements, systems
design, materiels, manufacturing processes, logistics
policies, and quantities.

I
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I
cost driver A factor or condition whose occurrence causes costs to be

incurred.

cost performance tradeoff The process of evaluating alternative performance results in
relationship to their associated costs. I

cost savings Actual decreases in existing contract costs and the avoidance
of costs that result in lower costs or prices on future
contracts.

design to cost The process of designing a weapon system in such a way as
to achieve specific unit cost objectives.

deviations Government authorizations issued before manufacturing
begins for products that allow for non-compliance with
specific contractual specifications and standards upon
government inspection and acceptance.

dual-sourcing A form of competitive procurement whereby a second
contractor is invited to bid against the primary supplier to
produce part of the quantities being bought in a particulartime period.

economic production rates The quantities to be produced in a given time period for a
specific manufacturer(s) that results in the lowest unit cost
for the product.

experimental design The use of statistical methods to incorporate a number of
significant factors collectively in the design process. n

expenditures Outlays of funds represented by the actual cash or check
payments made for goods and services received. 1

Industrial Modernization A joint government and industry effort to improve the
Improvement Program productivity of prime contractors, subcontractors, and

suppliers by encouraging contractor financing of capital Uinvestments that improve production efficiency and
effectiveness and reduce costs.

incentive contracts Contracts that provide the opportuiity for increased
contractor profit based upon performance against some pre-
established criteria.

leader/follower An acquisition technique that provides a framework for 3
competition by having the developer or sole producer of a
system (the leader) provide the necessary manufacturing
technology and know-how to a designated second-source
contractor (the follower). The two contractors then usually
compete for a share of the production buy.

life-cycle costs All research and development, production and construction,
operation and support, and retirement and disposal costs I
related to the entire life of a system or product from inception
to abandonment. 3

maintainability A design characteristic that reflects the ease, accuracy, safety
and efficiency in the performance of the maintenance
function. 3
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1
Manufacturing Technology The total of all DoD investments for developing new

Program information that can be used to define, monitor, or control
manufacturing processes and equipment.

3 multiyear procurement The commitment in the first year to purchase the entire
quantity of a specific weapon system over a designated
number of years, although individual quantities and
funding will continue to be authorized and appropriated on
an annual basis.

operational requirements End-user needs to satisfy specific military missions and
serve as the basis for developing and specifying the
contractual requirements.

performance requirements The technical operational characteristics necessary to meet
the user's operational requirements.I

Preplanned Product The process of purposely designing a system to satisfy
Improvement current requirements while providing the capability to easily

change the system over time to accommodate new and future
requirements.

producibility A design of the manufacturing processes to describe the
relative ease of producing an output that promotes the
economical use of materiels, labor, and production processes
using available technology.

prototyping The development, construction, and testing of working
models of specific systems to assess design, technical
performance, and cost prior to proceeding with Full-Scale3 Development.

reliability A design characteristic that reflects the probability that a
given system or product will operate satisfactorily under
specific conditions for a particular period of time.

request for proposals The government's written invitation to private industry to
submit bids or proposals to satisfy designated requirements
and to produce a specific system.

rework/repair The process of bringing a substandard manufacturing part up
to standard.

schedule The degree to which actual schedule results meet planned
results and can be measured by comparing the amount of
acceptable output to scheduled output at the prescribed
delivery date.

scrap The unusable portion of any manufactured output.

scrub The process of reducing or eliminating non-essential
requirements and work.

Should Cost An approach to contract pricing based on the use of a
government team of functional and program experts who
review, assess and develop recommendations to improve
contractor operations and reduce costs.3 specifications and The specific requirements for purchased materiel, processes,

standards procedures, and data that are formally incorporated into
official federal and DoD documents.
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I
Statistical Process Control A scientific method for identifying and correcting deviations

in the manufacturing process on a real time basis through
statistical sampling and operator-directed actions.

streamlining Any action designed for more efficient and effective use of 3
resources in the research, development, acquisition, and
deployment of DoD weapon systems.

subcontract management The relationship between the prime contractor and its 3
supporting subcontractors that the government can influence
through consent procedures, flowdown of requirements, and
any particular management visibility specified in the prime
contract.

supportability A design characteristic that involves several different but
related elements of system and product support, including
maintenance, supply, personnel and training, test and
support equipment, facilities, transportation, and data.

tailoring The process of evaluating standard type requirements in
relationship to specific weapon systems, subsystems, I
components, and parts to obtain the optimum mix of need
and cost. I

teaming An acquisition technique where groups of two or more
contractors form a team to compete typically for design
selection and award of the Full-Scale Development contract.
Members of the winning team then compete for specified
shares of the production buy.

technical data package Specifications/standards, including drawings, the statement
of work and the contract data requirements list. I

tiering The layering of specification and standards references, one
on top of another. For example, the contract specifications
may reference other documents, which for the initial
layering, is defined as the first tier. If the first tier, in turn,
references additional documents, these become the second
tier, and so on.

Total Quality Management An organization-wide management process aimed at
continuously improving all organizational operations to
achieve high quality, increased productivity, and lower
costs.

Value Engineering (VE) An organized effort to analyze and assess the functions of
systems, equipment, services, and supplies to achieve the
lowest cost without sacrificing technical performance,
quality or schedule.

waivers Government authorizations issued after manufacturing I
begins that allow for non-compliance with specific
contractual standards or specifications upon government
inspection and acceptance.

warranty An implied or expressed (formal) type of guarantee that
establishes the seller's responsibility for product repair orreplacement resulting from specified failures of materiels,services, or data during a specific period.
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Syield The relationship of input to output of a given item in the

manufacturing process.

I
I
I
U

I
I
I
I
I
I
I
I

I



U
I
I
I
U
I
I
I

ABBREVIATIONS

I
I
I
I

I



U

U ABBREVIATIONS

U AAP Army Ammunition Plant

AAWS-M Anti-Armor Weapon System-Medium

ABA Activity Base Accounting

AMC Army Material Command

AVSCOM Army Aviation Systems Command

BP Brilliant Pebbles

C/SCSC cost/schedule control systems criteria

CAD computer-aided design

CALS Computer-Aided Acquisition and Logistics Support

CAM computer-aided manufacturing

CD Concept Definition

CFV Cavalry Fighting Vehicle

CIM computer-integrated manufacturing3 CLU command and launch unit

CPAF cost plus award fee

CPIF cost plus incentive fee

CRI cost-reduction initiatives

CRS cost-reduction strategy

DCAA Defense Contract Audit Agency

DEM/VAL Demonstration/Validation

DoD Department of Defense

DSMS Defense Systems Management College

DTC design to cost

ECP Engineering Change Proposal

3 FAR Federal Acquisition Regulation

FPIF fixed price incentive fee

FSD Full-Scale Development

FVS Fighting Vehicle Systems

GE General Electric

GOCO government-owned, contractor-operated

IDA Institute for Defense Analyses
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IFV Infantry Fighting Vehicle

IMIP Industrial Modernization Improvement Program

JIT just in time

LRIP low-rate initial production
MANTECH Manufacturing Technology Program

MDHC McDonnell Douglas Helicopter Corporation

MICOM Missile Command

MOU memorandum of understanding

MYP multiyear procurement

NAVPRO Navy Plant Responsibility Office

NLT not less than

OSD Office of the Secretary of Defense

PM program manager

PO program office

PPBS Planning, Programming and Budgeting System I
RFP request for proposals

SAR Selected Acquisition Report

SDIO Strategic Defense Initiative Organization

SDS Strategic Defense System 3
SLBM submarine-launched ballistic missile

SPO Systems Program Office

SSEB Source Selection Evaluation Board

SSPO Strategic Systems Program Office

TACOM Tank-Automotive Command

TADS/PNVS Target Acquisition Designation Sight/Pilot Night Vision Sensor

TI Texas Instruments

TOW tube-launched, optically-tracked, wire-guided

TQM Total Quality Management

VE Value Engineering

I
I
I
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